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Dascriptian 

Field of the invention 

5 [0001] The present invention relates to a lat)ric care oomposHionconpris^ 
effective stabilisation of the composition is obtained. 

Background of the Invention 

10 [0002] The appearance of colored ^rics. e.g.. dothing. bedding, household fabrics such table linens is one of the 
areas of concern for consumers. Indeed, upon typical consumer's uses of the fabrics such as wearing, washing, rinsing 
and/or tumble-drying of fabrics, a loss in the fabric appearance; which is at least partly due to loss of color fidelity and 
color definition, can take place. Such a problem of color loss is even more acute after multiwash cycles. 
[0003] It is therefore an object of the invention to provide a conposition wttich provides improved odor care to the 

15 laundered fabrics, especially after muUiwaeh cydes. 

[0004] Recently, a new class of materials, namely, the amino-functionai polymers, have found increasing use in the 
treatment of fabrics in order to provide care to the color of febrlcs. 

[0005] However, it has now been found that compositions corrprising these amino-functional polymers tend to lead 
to storage stat^tity problem. This problem can be characterised by a yellowing of the composition as well as resulting 
20 malodours on the treated fabrics. This problem is even more acute when the product is formulated as a stand-alone 
product Indeed, when fully-formulated such as in a softening composition, the perfume present within provides a cer- 
tain malodour coverage thus rendering the resulting malodour more acceptable. In constrast. for stand alone product, 
perfume, unless present at very high level, do not sufficiently cover the malodour.. High levels of perfume, however, 
inaeases the formulation cost. Furthermore, high levels of perfume to cover the malodour still does not provide a long- 
25 lasting malodour coverage. Indeed, the perfume will provide instant malodour coverage txjt \xpon storage the perfume 
which contain volatile top-notes will evaporate thus lessening the malodour coverage t>enefit. 
[0006] Accordingly, the formulator of a fabric care conposition is faced with the dual problem of formulating a compo- 
sition which provides care to the fabrics without being detrimental to the stabifity of the composition. 
[0007] The Applicant has now surprisingly found that the provision of a crystal growth inhibitor to compositions com- 
prising modified amino-f unctional polymer overcomes the problem. 

Detailed descripflon of the invention 

Amino-functional polymer 

[0008] An essential component of the invention Is an amino-functional polymer. The amino-functional polymer advan- 
tageously provides care to the colors of fabrics. The amino-functional polymers of the present invention are water-sol- 
uble or dispersible. polyamines. Typically, the amino-functional polymers for use herein have a molecular weight 
between 200 and 10®. preferably between 600 and 20.000. most preferably between 1000 and 10.000, These 
polyamines comprise backbones that can be either linear or cyclic. The polyamine backbones can also comprise 
polyamine branching chains to a greater or lesser degree. Preferably, tine polyamine backbones described herein are 
modified in such a manner that at least one. preleratrfy each nitrogen of tiie polyamine chain is thereafter described in 
terms of a unit that is substituted, quaternized. oxidized, or combinations thereof. 

[0009] For the purposes of the present invention the term "modification" as rt relates to the chemical structure of the 
polyamines is defined as replacing a backbone • NH hydrogen atom by an R' unit (sul)stitution), quaternizing a back- 
t>one nitrogen (quEitemized) or oxidizing a backbone nitrogen to the N-oxide (oxidized). The terms "modification'* and 
"substilution" are used interchangeably when referring to the process of replacing a hydrogen atom attached to a back- 
bone nitrogen wilh an R' unit. Quaternization or oxidation may take place in some circumstances without substitution, 
but substitution is preferably acconpanied by oxidation or quaternization of at least one backlxme nitrogen. 
[0010] The linear or non-cyclic polyamine backbones that comprise the amino-functional polymer have the general 
formula: 

I 

[RiN-RlrH-l -[N-Rlm-fN-Rln-NRi 



[001 1 ] The cyclic polyamine backbones tiiat comprise tiie amino-functional polymer have the general formula: 
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I 

^' I ^ 

IR2N-R]n-k+r-lN-Rln,-[N-R]n-fN-Rlk-NTli 



[001 2 J The above backbones prior to optional but preferred subsequent modification, comprise primary, secondary 
and tertiary amine nitrogens connecled by R "linldng'" units. 
10 [001 31 For the purpose of the present invention, primary amine nitrogens comprising the tjackbone or branching chain 
once modified are defined as V or 2 "terminal* units. For example, when a primary amine moiety, located at the end of 
the main potyamine bacMxme or branching chain having the stmcture: 

HaN-IR]- 

is modified according to the present invention, it is thereafter defined as a V "terminal" unit, or simply a V unit. Hovk^ever. 
lor the purposes of the present invention, some or all of the primary amine moieties can remain unmodified subject to 
the restrictions further desaibed herein below. These unmodified primary amine moieties by virtue of their position in 
the backbone chain remain terminar unita Likewise, wlien a primary amine moiety, located at the end of the main 
20 potyamine badtone having the structure: 

-NHa 

is modified according to the present invention, it is thereafter defined as a Z lerrrtnaP urtt or simply a Z unit This unit 
2S can remain unmodified sutqect to the restrictions further desaibed herein below. 

[0014] In a similar manner, secondary amine nitrogens conprising the backbone or branching chain once modified 
are defined as W tsackbone" units. For example, when a secondary amine moiety, the major constituent of the back- 
bones and branching chains of the present invention, having the structure: 

30 H 

— pil-R]- 

is modified according to the present invention, it is thereafter defined as a W "bacWaone" unit, or simply a W unit. How- 
35 ever, for the purposes of the present invention, some or all of the secondary amine moieties can remain unmodified. 
These unmodified secondary amine moieties by virtue of their position in the backbone chain remain "bacMbone" units. 
[001 5] In a further similar manner, tertiary amine nitrogens comprising the backbone or brancWng chain once modi- 
fied are further referred to as Y "branching" units. For example, v^en a tertiary amine moiety, which is a chain branch 
point of either the potyamine t>acM>one or other branching chains or rings, having the structure: 

40 

— [N-R]— 

45 

is modified according to the present invention. H is thereafter defined as a Y "branching" unit, or simply a Y unit. How- 
ever, for the purposes of the present invention, some or all or the tertiary amine moieties can remain unmodified. 
[001 6] These unmodified tertiary amine moieties by virtue of their position in the backbone chain remain "branching" 
units. The R units associated with the V. W and Y unit rtitrogens which serve to connect the polyamine nitrogens, are 
so descrit>ed herein below. 

[0017] The final modified structure of the polyamines of the present invention can be therefore represented by frie 
general formula: 

55 

for linear arrtino-functional polymer and by the general formula: 

V(„4..i)WmY„Y'kZ 
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for cydic ainno-functional polymer. For the case of polyarnnes oonprising rings, a Y* urtit oi the formula: 



' -[N-Rl- 

serves as a branch point lor a backbone or branch ring. For e^ery T unit there is a Y unit having the fomaila: 

10 

— [N-R)— 

15 

that wilt form the connection point of the ring to the main polymer chain or branch. In the unique case where the back- 
bone is a complete ring, the polyamine bacMx>ne has ^e formula: 

therefore comprising no Z terminal unit and having the formula: 

25 

VM.W„YnY'K 

wherein k is the number of ring forming branching units. Preferably the polyamine backbones of the present invention 
comprise no rings. 

30 10018] tn the case of non-cyclic polyamines, the r^o of the Index n to the index m relates to the relative degree of 
brancNng. A fully non-branched linear modified polyamine according to the present invention has the formula: 

VWmZ 

95 that is. n is equal to 0. The greater the value of n (the lower the ratk> of m to n). the greater the degree of branching in 
the molecule. Typically the value for m ranges from a minimum value of 2 to 700, preferably 4 to 400. however larger 
values of m. especially when the value of the index n is very low or nearly 0. are also preferred. 
[001 9] Each polyamine nitrogen whether primary, secondary or tertiary, once mocfified according to the present inven- 
tion, is further defined as being a member of one of three general classes: simple substituted, quaternized or oxidized. 

40 Those polyamine nitrogen units not modified are classed into V, W. Y, Y' or Z units depending on whether they are pri- 
mary, secondary or tertiary nitrogens. That is unmodified primary amine nitrogens are V or Z units, unmodified second- 
ary amine nitrogens are W units or Y' units and unmodified tertiary amine nitrogens are Y units tor the purposes of the 
present invention. 

[0020] Modified primary amine moieties are defined as V lerminal* units having one of three forms: 

45 

a) simple substituted units having the structure: 

Ri-N-R— 
I 

50 R' 



b) quaternized units having the structure: 

55 
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Ri-N-R— 
K 



wherein X is a suitable counter ion provicfing charge balance; and 
10 c) oxidized units having the structure: 



R^N-R- 



20 [0021] Modified secondary amine moieties are defined as W "bachbone* units having one of three tbnms: 
a) simple substituted units having the structure: 



b) quatemized units having the structure: 

so 

35 

wtierein X is a suitable counter ion providing ctiarge lialanoe: and 

c) oxidized units luving the structure: 



0 
R* 



Other modified secondary amine moieties are defined as Y' units having one of 

so 

three forms: 

a) simple substituted units having the structure: 
55 — N-R— 

I 

R 



5 



b) quatemized units having the structure: 
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— N-R — 
I 

R 



wherein X is a suitable oountw ion previdng charge balance: and 
c) otddzed unite having the structure: 

O 



[0022] Modified tertiary amine moieties are defined a$ Y ^branching' units having one of three fonns: 
2S a) unmodified units having the structure: 



b) qualernized units having the structure: 



— Ni-R- 

l 



40 wherein X is a suitable counter ion providing charge balance; and 
c) oxicfized units having the structure: 



45 



so 



5$ 



— N-R— 



[0023] Certain modified primary amine moieties are defined as Z "terminar units having one of three forms: 
a) simple substituted units having the stnjcture: 
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i 

R* 



5 



b) quatemized units having the staicture: 



10 




IS 



wherein X is a suitable counter ion providing charge balance: and 
c) oxidized units having the structure: 



O 



20 



— N-R' 



25 



[0024] When any position on a nitrogen is unsubstiluted of unmodified, it is understood that hydrogen will substitute 
for R'. For example, a primary amine unit comprising one R' unit in the form of a hydrcocyethyl moiety is a V termnaJ unit 

30 having the formula (HOCH2CH2)HN-. 

10025] For the purposes of the present invention there are two types of chain ternranating units, the V and Z units. The 
2 lerrrtnal" unit derives from a tenninal primary amino moiety ol the stnjcture -NH2. Non-cycBc polyamine backbones 
according to the present invention comprise only one Z unit vwhereas cyclic polyamines can corrprise no Z units. The Z 
"terminal" unit can be substituted with any of the R" imits de6crat>ed further herein below, except vrtien the Z unit is mod- 

35 Hied to form an N oxide. In the case where flie Z unit nitrogen is ooddized to an N-oxIde, the nitrogen must be modified 
and therefore R* cannot be a hydrogen. 

[0026] The polyamines of the present invention comprise backbone R linking* units that serve to connect the nitrogen 
atoms of the backbone. R units comprise units that for the purposes of the present invention are referred to as "hydro- 
caibyl R- units and "oxy R" unitR The "hydrocarbyT R units are C2-C,2 alkylene. C4-C12 alkenylene, C3-C12 hydroxy* 
40 alkylene wherein the hydroxy! moiety may take any positton on the R unit Chain except the carbon atoms directly 
connected to the polyamine backbone nitrogens; C4-C12 dihydroxyalkylene wherein the hydroxyl moieties may occupy 
any two of the carbon atoms of the R unit chain except those carbon atoms directly connected to the polyamine back- 
bone nitrogens; C8-C12 dialkylarylene which for the purpose off the present invention are arylene moieties having two 
alkyt sutjstituent groups as part of the linking chain. For example, a dialkylarylene unit has the formula: 



although the unit need not be 1,4-5ubslituted, but can also be 1,2 or 1 .3 substituted C2-Ci2 alkylene. preferably ethyl- 
ene. 1.2-propylene. and mixtures thereof, more preferably ethylene. The "oxy R units comprise • (R^O)xR^(OR^)x- 
CH2CH(OR2)CH20),(RiO)yRHOCH2CH(OR2)CH2)w-. - CH2CH(0R2)CH2-. •(R^O)xR'-. and mixtures thereof. Pre- 
ss ferred R units are selected from the group consisting of C2-Ci2 alkylene, C3-C12 hydroxyalkylene, C4-C12 dihydroxy- 
alkylene. Ce-<^i2 dialkylarylena - (R^O)j(R^-. •CH2CH(0R2)CH2-. -(CH2CH{OH)CH20)j(R'0)yR^(OCH2CH- 
(0H)CH2)w-. -(R^O)xR^(OR^),-. more preferred R units are Cg-Cts alkylene. C3-C12 hydroxy-alkylene. C4-Ci2 dihy- 
droxyalkylene, •(R^O)^R^-. - {R^O)xR5(OR^)xv -(CH2CH|OH)CH20WR^O)yRUOCH2CH.(OH)CH2)w-. and mixtures 



45 




so 
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thereof, even more preferred R urtits are C2'Ci2 alkytene. C3 hydroxyalkyterte. arxf riiixtures thereof, rrwst preferred are 
C2-C6 alkytene. The most preferred backbones of the present invention conprise at least 50% R units that are ethylene. 
[0027] R^ units are C2-C6 alkylene, and nixtures thereof, preferably ethylene. R^ is hydrogen, and •(R^O)xB. prefer- 
ably hydrogea 

6 R^ is Ci-Cis alkyl, Cj-O^z arytalkylene, Ct-Cis alky) substituted aryl. C6-C12 aryl, and mixtures thereof, preferably Cr 
Ct2 alkyl, 67-0,2 arylalkylene. more preferaWy ^'M. preferabiy methyl. R^ units serve as part of R* units 
described herein below. 

[0028] R'^ is alkylene. 04-0,2 aU^iene. Os-O^g arylalkylene, Cs-Cto arylene. (xeferably 0,-0,0 alkylene, 
C8-C12 arylalkylene. more preferably C2-C8 alkylene. most preferably ethylene or butyl ene. 
10 [0029] R® is 0,-0,2 alkylene. 03-0,2 hydroxyalkyiene, 04-0^2 dihydroxyalkytene. 08*0,2 dialkylarylene. -0(0)-. - 
C(0)NHR«NHO(0)-. -0(0)(R^rC{0)-, - R\0RV. -OHgOHCOHjCHgOCR^OjyR^OOHgOHCOKOOHa-. -C(0)(R^O(0)-, - 
CH20H(OH)OH2-. R^ is preferably ethylene. -0(0}-. •C(0)NHR^NHO(0)% - R^OR^. •CH2CH(OH)OH2-. - 
OH20H(OH)CH2(3(R^O)yR^OOH20H-(OH)OH2-, more preferably -CH20H(OH)0H2% R^ is C2-Ci2 alkylene or C6*Ci2 
arylene. 

15 [0030] The preferred 'oxy' R unite are further defined In terms of the R\ R^. and R^ units. Preferred "Qxy" R units 
comprise the preferred R\ R^, and R^ units. Tbe preferred cotton soil release agents of the present inventkm comprise 
at least 50% R^ unRs that are ethylene. Preferred R^ . R^. and R^ units are combined with the *oxy* R units to yiekJ the 
pr^en'ed "oxy" R units in the foOowing manner. 

20 0 Sutrstituting more preferred R* into -(0H20H2O),R*(O0H20H2)x-y>eWs 
(OH2CH20)xCH20HOHOH2(OCH2CH2)x-. 

ii) Substituting preferred R^ and R^ into -(CH2CH(OR2)CH20)2-<R^O)yR^O{CH2CH{OR2)OH2)w- yieWs - 
(CH2CH(OH)CH20)j-(CH2CH20)yCH2CH20(CH2CH(OH)CH2)w-. 

tii) Substituting pretended R^ into •0H2CH(ORf^0H2- yields 

2S 

-OH2CH(OH)CH2-. 

R* units are selected from the group consisting of hydrogen. 0,-022 sikyl. O3-C22 alkertyl, C7-O22 arylalkyi, 02-032 
hydroxyalkyl. •(CH2)pC02M. • (CH2)qS03M. -CH(CH2002M)C02M. -(CH2)pP03M. -(R^O)mB. -C{0)P^. preferably 
so hydrogen. C2-O22 hydroxyalkyiene, benzyl, C,-c42 alkylene. - (R^O)mB. -0(0)R^. -{CH2)p002M. -(OHsiqSOaM. - 
CH(0H20O2M)0O2M. more preferably 0,-022 alkylene. -{R^O)xB. -C(0)R3. -(0H2)p002M. - (CHzjqSOaM. - 
0H(CH20O2M)0O2M, most preferably 0,-022 alkylene, - (R^O)j(B, and -C(0)R^. When no modification or substi- 
tution is made on a nitrogen then hydrogen atom will remain as the moiety representing R'. A most preferred R* unit 
is (R^O)jtB. 

35 

R* units do not comprise hydrogen atom when the V. W or Z units are oxicSzed, that is the nitrogens are N-oxides. For 
example, the backbone chain or branching chains do not comprise units of the fblkjwing structure: 



-N— R or H— N— R or — N— H 

I I I 

H H H 



[0031] Additionally. R* units do not comprise cartx)nyl moieties directly bonded to a nitrogen atom when the V. W or 
Z units are oxidized, that is. the nitrogens are N-oxides. According to the present invention, the R' unit •0<0)R^ moiety 
so is not bonded to an N-oxide modified nitrogen, that is. there are no N-oxide amkles having the structure 
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5 





10 



or combinations thereof. 

B is hydrogen. C,-Cg alkyt. •(CH2)qS03M, '{CH2)pCO^. -(CH^qHCHSO^MjCHaSOaM. -{CH2)q(CHS02M)CH2SQ^. 
-(CH2)pP03M. -PO3M. preferably hydrogen. -(CHgjqSOgM. -tCHgjqPHSOgl^CHgSOaM. iOH^^- 
(CHSC^M)CH2S03M. more preferably hydrogen or •(CH2)qSQ3M. 

}5 M is hydrogen or a water soluble cation in sufficient amount to satisfy charge balance. For example, a sodium cation 
equally satisfies •(CH2)p002M. and •(CH2)qS03M. thereby resulting in -(CH2)pC02Na. and -(CH2)qS03Na moieties. 
More ftian one monovalent cation, (socfium. potassium, etc.) can be conisined to satisfy the required chemical charge 
balance. However, more than one ara'onic group may bd charge balanced by a divalent cation, or more than one mono- 
valent cation may be necessary to satisfy the charge requirements of a poly-anionic radical. For example, a - 

20 [CMpPO^M moiety substituted with sodium atoms has the formula '(CH2)pPO^Na3. Divalent cations such as calcium 
(Ca^*^) or magnesium (Mg^*) may be substituted for or combined with other suitable ntono-valenl water soluble cations. 
Preferred cations are sodium and potassium, more preferred is sodium. 

[0032] X is a water soluble anion such as chlorine (CI*), bromine (Br") and iodine (1) or X can be any negatively 
charged radical such as sulfate (SO^^*) and melhosulfate (CHsSOs"). 
25 [0033] The formula indices have the following values: p has the value from 1 to 6. q has the value from 0 to 6; r has 
the value 0 or 1 ; w has the value 0 or 1 , x has the value from 1 to 100; y has the value from 0 to 100; 2 has the value 0 
or 1; m has the value from 2 to 700. preferably from 4 to 400. n has the value from 0 to 350. preferably from 0 to 200; 
m -f n has the value of at least 5. 

Preferably x has a value lying in the range of from 1 to 20. preferably from 1 to 10. 
90 [0034] The prefen-ed amino-functional polymers of the present invention comprise potyamine backbones wherein less 
than 50% of the R groups comprise "oxy" R units, preferably less than 20%, more preferably less than 5%. most pref- 
erably the R units comprise no "oxy" R units. 

[0035] The most preferred amino-functional polymers which comprise no "axf R units comprise pdyamine back- 
bones wherein less than 50% of the R groups comprise more than 3 carbon atoms. For example, ethylene. 1.2-propyl- 

35 ene. and 1 .3-propylene comprise 3 or less caibon atoms and are the preferred 'hydrocarbyl' R units. That is when 
backtjone R units are Ce-C^g alkylene. preferred is Cg-Cs alkylene, most preferred is ethylene 
[0036] The amino-functional polymers of the present invention comprise modified homogeneous and non-honvge- 
neous potyamine backbones, wherein 1 00% or less of the -NH units are modified. For the purpose 0I the present inven- 
tion the term "homogeneous polyamine bacMx)ne' Is defined as a polyamine bacM)one having R units that are the 

40 same (i.e., all ethylene). However, this sameness deTinition does not exclude polyamines that comprise other extrane- 
ous units oompriang the polymer bacMxme which are present due to an artifact of the chosen method of chemical syn- 
thesis. For example, it is known to those skilled in the art that ethanolamine may be used as an "initiator in the 
synthesis of polyethylenelmines. therefore a sample of polyeUiyleneimtne that comprises one hydroxyethyl moiety 
resulting from the polymerlzatton "initiator" would be conskJered to comprise a homogeneous polyamine backbone for 

45 the purposes of the present Inventwn. A polyamine backbone oomprtstng all ethylene R units wherein no branching Y 
units are (»^esen1 is a homogeneous backbone. A polyamine backbone comprising an ethylene R units is a horTX)gene- 
ous backbone regardless of the degree of branching or the numk>er of cyclic tjranches present 
[0037] For the purposes of the present invention the term "non-homogeneous polymer backbone" refers to polyamine 
backbones that are a composite of various R unit lengths and R unit types. For example, a non-homogeneous back- 

50 bone comprises R units that are a mixture of ethylene and 1 .2-propylene units. For the purposes of the present inven- 
tion a mixture of "hydrocarbyi" and "oxy" R units is not necessary to provide a non-homogeneous backbone. 
[0038] Preferred amino-functional polymers of the presem invention comprise homogeneous polyamine backbones 
that are totally or partially substituted by polyethyleneoxy moieties, totally or partially quaternized amines, nitrogens 
totally or partially oxidized to N-oxides. and mixtures thereof. However, not all backbone amine nitrogens must be mod- 

56 ified in the same manner, the choice of modification being left to the specifk; needs of the fonmulator. The degree of 
ethoxylation is also determined by the specific requirements of the formulator. 

[0039] The preferred polyamines tiiat comprise the backbone of the compounds of the present invention are generally 
polyalkyleneimines (PAI's), preferably polyethyleneimines (PEI's). or PEI's connected by moieties having longer R units 
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than the parent PAPs or PEr&. 

[0040] Preferred amine polymer backbones conprise R units that are alkyte^^e (ethylene) units, also known as pot- 
yethylenimines (PEl's). Prefen^ed PEfs have at least moderate branching, that is the ratio ol m to n is less than 4:1 , how- 
ever PEPs having a ratio of m to n of 2:1 are most preferred. Preferred baddt)ones. prior to modiiication have the general 
for nulla: 

I 

[R*2NCH2CH2jn-[NCH2CH2lin-lNCH2CH2]n-NRi 

wherein R*, m and n are the same as defined herein above. Preferred PEFs will have a molecular weight greater than 
200daltons. 

10041 ] The relative proportions of primary, secondary and tertiary anune units In the pofyan^ne bacNbone, especially 
in the case of PEI^ win vary, depending on the manner of preparation. Each hydrogen atom attached to each nitrogen 
atom of the polyamine badtene chain represents a potential site for subsequent sUbstitutioa quaternization or oxida- 
tion. 

[0042] These polyantines can be prepared, for example, by polymerizing ethylenelmlne in the presence of a catalyst 
such as cartTon dioxide, sodium bisulfite, sulfuric acid, hydrogen peroxide, hydrochloric acid, acetic acid, etc. Specific 
methods for preparing ttiese pdyanvne l^ackbones are disclosed in U.S. Patent 2.1 82,306. Ulrich et al.. issued Decem- 
ber 5, 1939: U.S. Patent 3.033,746. Mayle et al.. issued May 8. 1962: U.S. Patent 2.208.095. Esselmann et at., issued 
July 16. 1940: U.S. Patent 2,806.839. Crowvther. issued September 1 7. 1957: and U.S. Patent 2.553.696. Wilson, issued 
May 21 . 1951 : all herein incorporated by reference. 

10043} Examples ol amino-functional polymers comprising PEIls, are iOustrated in Formulas I - IV: 
Formula 1 depicts an amino-functional polymer comprising a PEI backbone wherein aD substitutable nitrogens are mod- 
ified by replacement of hydrogen with a potyoxyalkyleneoxy unit. -(CH2CH20)H, having the formula 



IHCOCHjCH,) IjN^ ^Nl(CHjCH,0) Hfe 




|CH,CH,0)H ^ f (CHjCHjOH 

(Cl]}ai2P)H (CH2CH,P)H ^ (CH,CH|Q)H 



40 



l^NKCH2a{iO)Hh 

Fornnula I 



(0044] This is an example of an amino-functional polymer that is fully modified by one type of moiety. 
(00451 Formula II depicts an amino-functional polymer comprising a PEI backbone wherein all sUbstitutable primary 
amine nitrogens are modified by replacement of hydrogen with a potyoxyalkyleneoxy unit, -(CH2CH20)2H. the molecule 
is then nuxJified by sutisequent oxidation of all oxidizable primary and secondary nitrogens to N-oxides. said polymer 
having the fornnula 
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P^OCHjOIj),] 



o 

t 



HCOCHjCH^p 
O ' 

O 

OCCHjCHiCnjH 



Formula II 



o 



I^XN^Nl(CH,CH,QhHh 
0[CH,CHjO)jHj CXaJjCHiOkH 

J ^OCCHjCHAiH 



(H(OCIV3y,hN 



20 



2S 



SO 



[0046] Formula III depicts an amino-functional polymer comprising a PEI backbone wherein aO backbone hydrogen 
atoms are substituted and some bad^one amine units are quaternized. The substituerrts are potyoxyalkyleneoxy units, 
- (CH2CH20)7H, or methyl groi^ss. The modified PEI has the formula 



IHCCXIHjCHjhh] 



^NCCHjCHPhH _ 




Formula III 



[0047] Formula IV depicts an amino-<unctlona! polymer comprising a PEI bacWtx)ne wherein the backbone nitrogens 
are nrnxJifled by substitution (i.e. by - (CH2CH20)3H or methyl), quaternized, oxidized to Nnoxides or conibinations 
thereof. The resulting polymer has the formula 
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5 



IHCOCHjCHzJife] 



15 



10 



IHCOGHjOy;,] 



O 




Formula IV 



20 



[0048] In the above examples, not all nitrogens of a unit dass comprise the same modification. The present invention 
allows the formulator to have a portion o1 the secondary amine nitrogens ethoxylated while having other secondary 
amine nitrogens oxidized to N-oxides. This also applies to the primary amine nitrogens, in that the formulator may 
choose to modify all or a portion of the primary amine nitrogens with one or more substituents prior to oxidation or 
25 quaternization. Any possible combination of R' groups can be sutKtituted on the primary and secondary amine nitro- 
gens, except for the restrictions described herein above. 

[0049] Commercially available amino-functional polymer suitable for use herein are poly(ethyleneinvne) with a MW 
1200. hydroxyethylated poly (ethyl eneimine) from Pdlysdences, with a MW 2000. and 80% hydroxyethyteled poly(ethyl- 
eneimine) from Aldrich. 

so [0050] A typical amount of amino-f unctional polymer to be employed in the composition of the invention is preferably 
up to 90% by weight preferably from 0.01% to 50% active by ¥i^eight more preferably from 0. 1% to 20% by weight and 
most preferably from O.S% to 1 5% by weight of the composition. 



[0051] A crystal growth Inhibitor (CGI) is an essential component of the Invention. By "crystal growth inhibitor*, it is 
meant a compound that reduces the rate of formation of inorganic microaystais. thereby reducing the size and/br the 
amount of such miao-crystals at the fabric surface. 

[0052] The suitable CGI for use herein can be defined by the following test procedure, so called crystal growth inhibi- 
40 tion test measurement 

Crystal growth inhibi tion test measurement 

[0053] The ability for a compound to inhibit crystal growth can be assessed by evaluating the impact in vitro on the 
45 growth rate of inorganic miao-crystals. For this purpose^ a system developed by G. H. Nancollas in 1 964. desaibed in 
Nancollas, G. H and Koutsoukos. R G. "Calcium Phosphate Nudeation and Growth in solution." Prop. Crystal Growth 
ChataeL 3. 77-102 (I BBO) can be used. This system consists of measuring the growth rate of calcium phosphate ays- 
tals seeded with hydroxyapatite (ICa5(PC4)30H] or HAP) in the presence of CaCIa and NaH2P04. Calcium phosphate 
growth liberates protons that can be titrated with a strong base. The amount of base needed to keep the pH constant 
50 over the crystal growth enables persons sWIIed in the art to measure the aystal growvth rate directly as well as to deter- 
mine the effects of potential crystal growth rate inhibitors. Atypical plot of such an experiment is given below: 



Crystal orowthinhibitm 



35 



55 
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25 [0054] Thd observed t-fag value defines the efficiency of a compound to inhibit the growth of calcium phosphate crys- 
tals; wherein the higher the t-tag. the better the CGK 

[0055] The following procedure can be used to build the plot given above experimentaDy: 

Place 350 mL of distilled water (distilled twice). 35 mL of KQ 2.ir^. 50 mL of CaCl2 0.0175M and 50 mL of KH2PO4 
90 0.01 M in a reaction vessel. Insert a glass pH electrode and a standard caloniel reference electrode connected to 
an auto-titrator. Bubble nitrogen gas and stabilize the temperature of the reaction mixture to 37 ''C. When temper- 
ature and pH are stabilized, add the CGI cancfidate at the concentration to be tested (e.g. 1 . lO'^M). Titrate to pH 
7.4 with KOH 0.05M. Then eeed the reaction mixture with 5 mL of hydraxyapatite slurry [Ca5(P04)OH]. 

35 [0066] The hydroxyapatite slurry is prepared as follows: 

100 gr of BichGel® HTP hydraxyapatite powder is dispersed in 1L of distilled water. The pH of the resulting slurry 
is lowered to 2.5 by dropwise addition of HCI 6N. This is then heated to boiling and relluxed while stirring for seven 
days in a 2L round-bottom flask connected to a condenser. After cooling, to room temperature. pH is acfusted to 
40 12.0 by dropwise addition of 50% NaOH and the slurry is refluxed for another seven days as before. The slurry is 
allowed to settle for two days and the supernatant is suctioned off. The flask is refilled with 1 .5L of distilled water, 
stin^ed vigorously, an allowed to settle again for two days. A total of seven rinses as described above are performed. 
TTie pH is adjusted to 7.0 by drcpwise addition of HQ 2N while stirring v'^orously. The resulting slurry is stored at 
37'C for eleven months. 

45 

[0057] The plot shown above is obtained by recording the amount of base added over time to maintain the pH of the 
reaction medium. T-)ag for a particular crystal growth inhibitor is determined graphically as descnbed in the figure 
above. 

l^iOSQ] The crystal growth inhibitors to be used for the purpose of this invention have a flag of at least 10 minutes at 
so a concentration of 1 . IQ'^M. preferably at least 20 minutes, most preferably at least 50 minutes. 

[0059] Still another suitable method for determining the crystal growth inhibition property of the selected component 
which is comparable to the T-lag method is by a visual grading. The metfiod is as follows: 

A nxilticycle laundry test is performed over several (e.g. 10} cycles of repeated washing and tumble drying. The 
55 conditions used are representative for the desired geographical region (e.g. domestic washing machine used, 
detergent used, rinse added product use. water hardness, dothing articles washed etc.). At least two test legs are 
run in parallel, including the composition of the invention and a separate reference leg. After the required number 
of washing cycles have been performed the test garments (articles of dothing) are taken for comparison by expert 



13 



EP0924 293A1 

graders under contrcrfled fighting conditions. The visual grading is a betterMorse comparison of the visWe crystal- 
line residue on the surface of the test garments, comparing the test leg to the reference leg. Dark ooloured. knitted 
cotton articles are most OAtatsle tor ttus comparison. 

5 [0060] In addition, the crystal growth inhibitors, differentiate therreeh/es from the chelating agents by their low binding 
affinity for copper defined by its K. i.e the MtJM.L Log K at 25C. 0.1 ionic strength, of the CGI is of less than 15. 
preferably less than 12. 

10061] Preferably, the CGI (or use in ttie present invention are selected from cartxscyfic compounds, organic mono- 
phosphonic acids, organic diphosphontc acids, and mixtures thereof. 

10 

Carboxylic compounds 

[0062] Typical of carkxucylic compound for use herein are the caitoxyiic confounds selected from glycoDc acid, phytic 
add, monomericpolycartxixylic acids, homo or copotymeric po)ycart)oxy1tc adds or their salts in which the polycarbox- 
15 yfic add comprises at least two cartX)ocyIic radicals separated from each other by not more than two caibon atoms. 
[0063] When utilised in salt form, alkali metals, such as sodiunu potassium and lithium, or alkanolammonium salts 
are preferred. 

[0064] Organic detergent CGIs suitable for the purposes of the present invention indude. but are not restricted to. a 
wide variety of polycart)oxyla'te compounds. As used herein, "polycait)oxytate*' refers to compounds having a plurality 
20 of cartxjxyiate groups, preferably at least 3 cartx)xylates. Polycartx)xylate CGI can generally be added to the composi- 
tion in acid form, but can also be added in the form of a neutralised salt When utilized in salt fomi, alkali metals, such 
as sodium, potassium, and lithium, or alkanolammonium salts are preferred. 

[0065] tnduded among the polycartxucylate CGIs are a variety of categories of useful materials. One important cate- 
gory of polycarboxylate CGIs encompasses the .ether polycaitoxylates. induding oxydisucdnate, as disdosed in U.S. 
25 Patent 3.128,287 and U.S. Patent 3.635.830. See also "TMS/TDS" CGIs of U.S. Patent 4.663.071 . Sutable ether poly- 
carboxylates also include cyclic compounds, particularty alicyctic compounds, such as those described in US. Patents 
3.923.679; 3.835,163; 4.158.635; 4.120.874 and 4.102.903. 

[0066] Other useful CGI indude the ether hydroxypolycarbaxylates, polyacrylate polymers, copolymers of maleic 
anhydride with ethylene or vinyl methyl ether, or acrylic add, 1. 3, 5-frihydroocy benzene-2. 4, 6-trisul(4v)nic add. and 
30 cart)oxymethyloxy8uocinic acid, the various alkali metal, ammonium and substituted ammonium salts of polyacetic 
adds such as ethylenediamine tetraacetic add and nilrilotriaoetic add. as well as polycarboxytates such as tnellitic add. 
sucdnic add, oxydisucdnic acid, polymaleic acid, benzene 1 .3.5-tricarboxytic add, cartxxxymethyloxysucdnic add, and 
sohAle salts thereof. 

{0067] The molecular weight for these polymers and copolymers is preferably below 100,000, most preferglbly 

35 between 500 and 50.000. 

[0068] Commerdally available pdymers. suitable for use herein, which prevent the predpitalion of the salts of the buff- 
ering component upon dilution of the composition in water are the polyacrylate polymers sold under the tradename 
Good-Rite® from BF Goodrich, Acrysol® from Rohm & Haas. Sokalan® from BASF. Noraaol® from Norso Haas. Pre- 
ferred commercially avaPable polymers are the polyacrylate polymers, especially the Norasd® polyacrylate polymers 

40 and more preferred are the polyacrylate polymer Norasd® 41 ON (MW 10.000) and the polyacrylate polymer modified 
with aminophosphonic groups hJorasol® 440N (MW 4000) and its con-esponding add form Norasd® QR 784 (MW 
4000) from Norso-Haas. 

[0069] Crtrales. e.g., dtric add and soluble salts thereof (particularty sodium salt), are polycarboxytate CGI suitable 
for use herein. 

45 . [0070] Also suitat)le in the compodtiorK containing the present invention are the 3,3-d]cart)oxy-4-oxa-1 .6-hexanedi- 
oates and the related compounds disdosed in U.S. Patent 4,566.984. Useful succinic acid CGI indude the C5-C20 alky I 
and aikeny! succinic acids and salts thereof. A particularly preferred compound of this type is dodecenylsucdnic add. 
Specific examples of sucdnate CGIs include: laurylsucdnate. myristylsuocinate, palmitylaicdnate. 2-dodecenylsucd- 
nate (preferred). 2-pentadecenylsuocinate. and the like. Laurytsucdnates are the preferred CGIs of this group, and are 

so deSCTibed in EP 0.200.263. 

Other suitable polycarboxylates are disdosed in US. Patent 4.1 44,226 and in U& Patent 3^8,067. See also US. Pat. 
3.723.322. 

Organic monophosphonic acid 

ss 

[0071 ] Organo monophosphonic add or one of its salts or compi exes is also suitable for use her^n as a CGI. 
IO072] By organo monophosphonic acid it Is meant herein an organo monophosplionlc acid which does not contain 
nitrogen as pan of its chemical structure. This delinition therefore excludes the organo aminojphosphonates, wtiich 
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however may be included m compositions of the invention as heavy metai ion sequestrants. 
[0073] The organo monophosphonic acid component may be present in its acid form or in the form of one oi its salts 
or conpiexes with a suitable counter catioa Preferably any sahs/complexes are water soluble, with the alteli metal and 
alkaline earth metal salts/complexes being espedaOy preferred 
5 [0074] A prefered organo monophosphonic acid is 2-phosphonobutane-1 .2.4-tricartx»ylic add oomm&cially availa- 
ble from Bayer under the tradename o1 Bayhibii 

Organodlphosphonic acid 

10 [0075] Organo diphosphonic acid or one of its salts or complexes is also suitable for use herein as a CQl. 

[0076] By organo dq3hosphor^c add rt is meant herein an organo dqphosphonic acid which does not contain nitrogen 
as part of its chemical structure. This ddtnition therefore excludes the organo aminophosphonates. which however may 
be induded in compositions of the invention as heavy metal ion sequestrants. 

[0077] The organodlphosphonic add component rmy be present in its acid form or in the km of one of its salts or 
IS complexes with a suitable counter cation. Preferably any salts/complexes are water soluble, with the alkali metal and 
alkaftne earth metal salts/complexes being espedaOy preferred. 

[0078] The organo c£phosphonic add is preferably a -€4 diphosphoruc add and more preferat)ty a Ce diphosphonic 
add selected from ethylene diphosphonic add. a'hydroxy-2 phenyl ethyl cfiphosphonic add. methylene diphosphonic 
acid , vinylidene 1.1 diphosphonk; acid. 1.2 dihy<lroxyethane 1.1 diphosphonic add and hydnoxy-ethane 1.1 diphos- 
20 phonic add and any salts thereof and mixtures thereof. 

[0079] A most preferred organo diphosphonic acid is hydroxy-ethane 1 .1 diphosphonic add (HEDP). 

[0080] Among the above described dasses of CGI. preferred classes for use herein are the class of organic nwno- 

phosphonic adds and/or organic diphosphonic adds. 

[0081] For the purpose of the invention, when the CGI is selected from cartx}xylic add. organic diphosphonic add. 
25 and noctures thereoi the CGI is present at a level of less than 1%, preferably from 0.005% to 0.5%. more preferably 
from 0.05% to 0.50%, most preferably from 0.1% to 0.2% by weight of the composition. 

[0082] Typical levels for CGI conponents other than carboxylic add. organic diphosphonic add, arxi mixtures thereof, 
like organo monophosphonic acid, are in amount of less than 10%, more preferably from 0.009% to 0.50%, most pref- 
erably from 0.1% to 0.2% by weight of the compositbn. 
30 [0083] Preferably for the purpose of the invention, stabilisation of the polyaminofunctional polymer containing compo- 
sition are best stabilised where a weight ratio of said CGI to saki polymer is of from 0.005:1 to 0.5:1, preferably from 
0.01:1 to 0.1:1 is present 

[0084] The composition of the invention can be emptoyed in stand alone product induding pr»or post^wash additives. 
It can also be emptoyed It can also be used in fully-fbrmulated compositions induding laundry composition8 as well as 
35 rinse added fabric softener compositions and dryer added compositions (e.g. sheets) which provMe softening and/or 
antistatic beneflts, and rinse added compositions. 

[0085] The composition may comprises optional ingredients such as a dye fixing agent, a tibrfo softener compound 
and further opttonal ingrecSent 

40 Pre fixing flqent 

[0086] The composition of the invention may optionally comprise a dye fixing agent. Dye fuaig agents, or "fixatives", 
are well-known, commerdalty available materials wtuch are designed to improve the appearance of dyed tabrics by min- 
imizing the loss of dye from fabrk;s due to washing. Not b^cluded within this definition are components which are fabric 

45 softeners or those described hereinbefore as amino-functfonat polymers. 

[0OS7] Many dye fixing agents are cationk;. and are based on various quaterr^zed or othervise cationically charged 
organic nitrogen compounds. Cationic fixatives are availat}te under various trade names from several suppliers. Repre- 
sentative examples indude: CROSCOLOR PMF (July 1981. Code No. 7894) and CROSCOLOR NOFF (January 1988. 
Code No. 8544) from Crosfield; INDOSOL E-50 (February 27, 1984. Ref. No. 6008.35.84; pdyethyleneantine-based) 

so from Sandoz; SANDGFIX TPS. which is also available from Sandoz and is a preferred pdffcationk: fixative for use 
herein and SANDOFIX SWE (cationk: resinous compound). REWIN SRF. REWIN SRF-0 andREWIN DWRIrom CHT* 
Beitlich GMBH. Tinof ix® ECO. Tinofix® FRD and Solfin® available from Ciba-Geigy. 

[0088] Other cationic dye f ixing ag ents are described in "Aftertreatments for Improving the isstness of dyes on textile 
fibres" by Christopher C. Cook (REV. PROG. COLORATION Vol. 12, 1982). Dye fixing ageds suitable for use in the 
66 present invention are arrvnonium conrpounds such as fatty add - diamine condensates e.g. the hydrocNorkie, acetate, 
metosulphate and l^nzyt hydrochlorkJe of oleyldiethyl aminoethyiamide. oleylmethyl-diethylenediaminemethosulphate. 
monostearyl-ethylene diaminotrimethylanwonium melhosulphate and oxklized products of tartary amines; derivatives 
of polymeric alkyfoiamines. pdyaminecyanuric chforide condensates and aminated glycerol dfchforohydrins. 
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{00891 A typcaJ amount of the dye fbdng agent to be employed in the composition o1 the invention is preferably up 
90% by weight, preferably up to 50% by weight more preferably from 0.001% to 10% by weight, most preferably from 
0.5% to 5% active by weight of the composition. 

I0090J The composition of the invention may also be formulated as a fabric softening conpositica Aocoidingly. when 
formulated as a softening composition, il win comprises a fabric softening compound. 

Fabric softeninQ compound 

(0091 J Typcal levels of incorporation of the softening compound in the softening corrposilion are of from 1% to 80% 
by weight, preferably from 5% to 75%. more preferably from 15% to 70%. and even more preferably from 19% to 65%. 
by weight of the composition. 

[0092] The fabric softener cornpound is preferably selected from a cationia nonionic. amphoteric or anionic fabric sof- 
tening component Typical of the cationic softening components are the quaternary ammortium compounds or amine 
precursors thereof as defined hereinafter. 

15 

A)-Quatemarv Ammonium Fabric Softenino Active Compnunri 
[0093] 

20 (1) Preferred quaternary ammonium fabric softening active compound have the formula 



to 



(R)4:5rN-f(CH2)n-Q-R»| 



(1) 



zo 



orthefonnula: 



Q R' 



(2) 



wherein Q is a cartXKiyl unit having the formula: 



45 



9 9 9 r2o 0 r2 

_o_il- . -4-0- . -o-i-o- . -W- . -i-ilr- 



SO 



ss 



each R unit is independently hydrogen, CrCe alkyl. OyCs hydroxyalkyl. and mixtures thereof, preferably methyl or 
hydroxy alkyl; each unit is independently linear or branched C11-C22 alkyl. linear or branched CtrCzz alkenyt. 
and mixtures thereof. R^ is hydrogen, CyC^ alkyl. C,-C4 hydroxyalkyl. and mixtures thereof; X is an anion which is 
compatible with fabric softener actives and adjunct ingredients; the index m is from 1 to 4, preferably 2; the index n 
is from 1 to 4, preterat>ly 2. 

[0094] An example of a preferred fabric softener active is a mixture of quaternized amines having the formula: 
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IS 



wherein R is preferably methyl; is a linear or branched alky! or alkenyl chain comprising at least 1 1 atoms, preferably 
at least 15 atonis. In the above fabric softener example, the unit OgCR^ represents a fetty acyl unit which is typically 
derived from a triglyceride source. The triglyceride source is preferably derived from tallow, partially hydrogenated tal- 
low. lard, partially hydrogenated lard, vegetable oOs and/or partially hydrogenated vegetable oils, such as. canola oO. 
safflower oil. peanut ofl, sunflower oD. corn oO, soybean oil. tall <»l. rice brai oil, etc. and mixtures of these oils. 
[0095] The preferred tabric sOtteiwig actives of the present invention are the Diesler and^or Diamide Quaternary 
Ammonium (DEQA) compounds, the cfiesters and diamides having the formula: 



20 




;CH2)n-Q 



25 wherein R, , X, and n are the same as defined herein above for formulas (1) and (2). and Q has the formula: 

0 HO 
II I II 

— O-C— or — 

30 



10096] These preferred fabric softening actives are farmed from the reaction of an amine with a tatty acyl unit to form 
36 an amine intermediate having the formula: 



R N£(CH2)n-Q-Rlj 



wherein R is preferably methyl, Q and R^ are as defined herein before; followed by quatemization to the final softener 
active. 

45 10097] Non-limiling examples of prefen-ed amines which are used to form the DEQA fabric softening actives accordkig 
to the present invention include methyl bis(2-hydroxyethyl)amine having the formula: 




OH 



methyl bis(2-hydroxypropyl)amlne having the formula: 
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1 f"' I 

m-^ — — %H 



methyl (3-aminopropyO (2-hydroxyethyOamine having the formula: 




methyl bis(2*amino6lhyI)amin6 having the formula: 



20 




NH2 



25 triethanol amine having the fonmuta: 



30 



dK2*aminoethyl) ethanolamine having the lomiula: 



OH 



40 




45 



(0098] The c»umerion, Xt ) above, can be any softener-compatible anion, preferably the anion of a strong acid, for 
example, chloride, bromide, methyteuHate, ethylsulfate, sulfate, nitrate and the like, more preferably chloride or methyl 
sulfale. The anion can also, but less preferably, carry a double charge in which case X^'^ represents hall a group. 
[0099] Tallow and canota oil are convenient and inexpensive sources of fatty acyl units which are suitable for use in 
the present invemion as units. The following are non-limiting examples of quaternary ammonium compounds suita- 
ble for use in the compositions of the present invention. The term "tailowyl" as used herein below indicates the unit 
is derived from a taflow triglyceride source and is a mixture of fatty acyl units. Likewise, the use of the term candyl refers 
to a mbtture of fatty acyl units derived from canda oil. 



Table II 



Fabric Softener Actives 



N,N<ii(laIlowyl-oxy-ethyl)-N.N-dl methyl ammonium chtoride; 
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TaUe II (continued) 



Fabric Softener Actives 

N.N'di(canoiyl-oxy-ethyl)-N.N-€rimethyl ammonium chloride: 
N.N<di(lallGviryk»y-etfiyQ-N-methyl. N-(2>hydraxyethyl) ammonium chloride: 
N,N-di(canolyl-oxy-6thyl)-N-meUTyl. N'{2-hydraxyettiyl) ammonium chloride: 
N.N-di(2-lallowylQxy-2-cxo-ethyI)-N,N-dlmethyi ammonium chloride; ' 
N.N-di(2-canolyloxy-2-oxo-ethyl)-N.N-dimethyl ammonium chloride 
N,N-di(2-tailowylaxyethylcartx)nytQxyethyl)-N.N^e1hyl ammonium chloride; 
N.NKli(2KSVloly1o)^etlvlcaItx)nylQlcyethyO-N,^^ ammonium chloride; 
N.(2^ailowoyloxy-2-ethyl)-N-(2-tanDi«^oxy-2K)xoett^ 
ammonium chloride: 

N-<2-canolylOKy-2-ethyl)-N-(2-canolylGKy-2H»a)eth^ ammonium chloride; 

N,N.N-tri(tallowyl-Qxy-ethyl)-N-methyl ammonium chloride; 
N.N.N-tricanolyl-oxy-ethyO-N-methyl ammonium chloride; 
N-(2-taik>wyioxy-2-oxoethyO-N-(tallowyl)-N.N-dimelhyl ammonium (5hIoride; 
N-(2-canolyloxy-2-oxoethyf)-N><canolyl)-N.N-dimethyt amnnonium chlorKle; 
1 ,2-ditallowyloxy-3-N.N.N-trimethylammoniopropane chloride: and 
1 ,2<flcanoIy!oxy-3*N.N,N-trimethytammoniopropane chloride; 
and mixtures of the above actives. 



30 [0100] Other exanples of quaternay ammoniun softernng compounds are methylbis(tal]owannid06thyl)(2>hydroxye- 
thy{)amnx>nium methylsuitate and methylbis(hydrogenat6d tallowamidoethy0(2-hydroxyethyl)ammonium methylsulfate: 
these materials are available from Witoo Chemical Company under the trade names Vbrisott® 222 and Vkrlsof^ 110, 
respectively. 

[0101] Particularly preferred is N,N-di(tallowDyl-oxy-ethyt)>N.N-dimethyl ammonium chloride, where the tallow chains 
39 are at least partially unsaturated. 

[01 02] The level of unsaturation contcdned within the tallow, canda, or other fatty acyl unit chain can be measured by 
the lod'me Value (IV) of the corresponding fatty acid, which in the present case should preferably be in the range of from 
5 to 100 with two categories of conrpounds being distinguished. Iwing a IV below or above 25. 
[0103] Indeed, for compounds having the fonnula: 



derived from lailow fatty acids, when the Iodine Value is from 5 to 25. preferably 15 to 20. it has been found that a 
so cis/trans isomer weight ratio greater than about 30/70. preferably greater than about 50/50 and more preferably greater 
than about 70/30 provides optimal concentrability. 

For compounds of this type made from tallow fatty acids having a Iodine Value of alx>ve 25, the ratio of cis io trans iso- 
mers has been found to be less criticai unless very high concentrations are needed. 

(01041 Other suitable examples of fabric softener actives are derived from tatty acyl groups wherein the terms "tal- 
55 lowyl" and canolyl" in the above examples are replaced by the terms "cocoyl. palmyl. lauryl. oleyl. ridnoleyl. stearyl. 
palmityl," which conespond to the triglyceride source from which the fatty acyl urdts are derived. These alternative fatty 
acyl sources can comprise either fully saturated, or preferably at least partly unsaturated chains. 
(0105] As described herein before. R units are preferably methyl, however, suitable fabric softener actives are 



45 
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desCTibed by replacing the term "methyf in the above examples rn Table II wHh the units "ethyl, ethooey. propyl, propoxy, 
ieopropyl. butyl, isobutyl and t-butyl. 

10106] The counter ion, X. in the examples of Table II can be suitably replaced by bromide, methylsutfale. formate, 
sulfate, nitrate, and mixtures thereof. In fact, the anion. X, is merely pres^ as a counterion of the positively charged 
5 quaternary ammonium compounds. The scope ol this invention is not considered Bmited to any particular anion. 
10107] For the preceding ester fabric softening agents, the pH of the compositions herein is an important parameter 
oi the present invention. Indeed, it influences the stability of the quaternary ammonium or arviine precursors com- 
pouncte. espectalty in prolonged storage conditbns. 

The pH. as defined in the present context, is measured in the neat compositions at 20 *C. While Ihese compositions are 
10 operable at pH of less than about 6.0. for optimum hydrolytic stability of these compositions, tfie neat pH. measured in 
the above-mentioned conditions, must preferably be in the range of from about 2.0 to about 5, preferably in the range 
of 2.5 to 4.5. preferably about 2.5 to about 3.5. The pH of these conpositions herein can be regulated by the addition 
of a Bronsted add. 

Exanples of suitable acids include the inorganic mineral acids, cartxsxylic acids, in particular the low molecular weight 
15 (CfCs) carboxyfic adds, and alkylsuHonic adds. Suitable inorganic adds include Ha, H2SO4. HNO3 and H3PO4. Suit- 
able organic acids Include forntic, acetic, cttric, methytsulfontc and ethylsulfbnic acid. Preferred acids are citric, hydro- 
chloric, phosphoric, fonnic. methytsuttonic acid, and benzoic adds. 

[0108] As used herein, when the diester is specified, it will include the monoester that is normally present in manu- 
factura For softening, under no/low detergent carry-over laundry conditions the percentage of monoester should be as 

20 tow as possible, preferably no more than about 2.5%. However, urxJer high detergent carry-over conditions, some 
monoester is preferred. The overall ratios of diester to monoester are from about 100:1 to about 2:1, preferably from 
about 50:1 to about 5:1 , more preferably from about 13:1 to about 8:1 . Under high detergent carry-over conditions, the 
di/monoester ratio is preferably alwut 1 1:1 . The level of monoester present can be controlled in the manufecturing of 
the softener compound. 

25 10109] Mixturesof actives of formula (1) and (2) may also be prepared. 

2)-StiII other suitable quaternary ammonium fabric softening compounds for use herein are cationic nitrogenous 
sails having two or more long chain acyclic aliphatic C8-C22 hydrocartjon groLps or one said group and an arylalkyl 
group which can be used either alone or as part of a mixture are selected from the group oonsisUng ot 

$0 

(i) acyclic quaternary ammonium salts having the formula: 



R8— N-R5 



wherein is an acyclic aliphatic C8-C22 hydrocarbon group, is a CvC4 saturated alkyi or hydroxyalkyi 
group, is selected from the group consisting of R* and R^ groups, and A- is an anion defined as above; 
(ii) dtamino alkoxylated quaternary ammonium salts having the formula: 



50 



Ri— C-NH— R2-N-R2-NH-C-R^ 
CCH2CH20)nH 



wherein n is equal to 1 to about 5. and R\ R^. R^ and A' are as defined above; 
ss (ill) nrvxtures thereof. 

10110] Examples of the above dass cationic nitrogenous salts are the well-known dialkyWi methyfammonium salts 
such as ditallowdimethylammonium chloride, ditallowdimethylammonium methylsuRate. di{hydrogenatedtallow)dimeth- 
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ylammonium chloride; (fi6tearyldimethylairmx>nsum cWoride. dibehenyidimethylamnxmium chloride. Di(hydrogenated- 
taltow)di' methylammonium chtorida and cfitaBowdimethytammonium chloride are preferred. Examples of commercially 
available dialkyldlmethyt ammonium salts usabfe in the present Invention are di(hydrogenatedtaltow)dimethy!ammo- 
nium chloride (trade name Adogen® 442). ditallowdimethylammonium chloride (trade name Adogm® 470. Pra^a- 
gen® 3445). cfistearyl dimethylammonium chloride (trade name Arosurl ® TA-100). all available from Witco Chemical 
Company. Dtoehenyldimethylammonium chloride is sold under the trade name Kemamine 0-28020 by Humko Chem- 
ical Division of Witco Oiemical Corporation. Dimethylstearylbenzyl ammonium chloride is sold under the trade names 
Varisofl® SDC by Witco Chemical Company and Ammoriyx® 490 by Onyx Chemical Company. 

BVAmine Fabric Softentno Active Conpound 

[Oil 1 ) Suitable amine fabric softening compounds for use herein, which may be in amine form or cationic form are 
selected from: 

(i)- Reaction products of higher fatty adds with a potyamine selected from the group consisting of hydroxyalkyla- 
Ikylenediamines and dialkytenetriamines and mixtures thereof. These reaction products are mixtures of several 
compounds in view ol the multi-functiona] structure of the poiyamlnes. 

The preferred Component (i) is a nitrogenous compound selected from the group consisting of the readfon product 
mixtures or some selected components of the mixtures 

One preferred component (i) is a compound selected from the group consisting of substituted imidazoline com- 
pounds having the formula: 



wherein is an acyclic aliphatic C15-C21 hydrocarbon group and R® Is a divalent CyO^ alkylene group 

Conponent (i) materials are commercially available as: Mazantide® 6. sold by Mazer Chemicals, or Cera- 
nine® HC, sold by Sandoz Colors & Chemicals; stearic hydroxyethyl imidazoline sold under the trade names of 
Aikazine® ST by Alkaril Chemicals, Inc.. or Schercozoline® S by Scher Chemicals. Inc.; N.N^-ditallowalkoyldieth- 
ylenetriamine; 1-tallowamidoethyl-2-talIowimidazoline (wherein in the preceding structure R^ is an aliphatic Cis- 
C17 hydrocarbon group and R® is a divalent ethylene group). 

Certain of the Components (i) can also be first dispersed in a Bronsted acid dispensing aid having a pKa value 
of not greater than about 4; provided that the pH of the final composition is not greater than about 6. Some preferred 
dispersing aids are hydrochforic acid, phosphoric acid, or methytsulfonic add. 

Both N.N"-ditaIIowaJkoyldiethylenetriamine and 1-taPow(amidoethyO-2-taDowimidazoline are reaction products 
of tallow fatty acids and diethytenetriamine. and are precursors of the cationic fabric softening agent methyl- Mai- 
lowamldoethyl-2-taHowfmidazolinum methylsulCate (see "CaUonic Surface Active Agents as Fabric Softeneis," R. 
R. Egan. Journal of the American ai Chemicals* Society. January 1978. pages 118-121). N.N"-ditallow alkoyldieth- 
ytenetriamine and 1-taQowamidoethyl-2-tallowimida2ortne can be obtained from Witco Chemical Company as 
experimental chemicals. Methyi-1-taltowamldoethyt-2-tallowimidazoiinium methylsultata issold by Witco Chemical 
Company under the tradename Varisoft® 475. 
(ii)-softener having the formula: 




RS-NH-C— R7 
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\ 



N M 



(+) 

N OC 



wherein each is a alkylene group, preferably an ethylene group; and G is an oxygen atom or an -NR- group; 
and each R, R\ R^ and R^ have the definitions given above and A* has the definitions given above fbr X*. 
An example of Compound (ii) is t-oleylamidoethyt-2-oleylin-Ddaaolinium chioride wherein is an acyclic aliphatic 
C1S-C17 hydrocartm groip. R^ is an ethylene groupk Q Is a NH groupi R' is a methyl group and A' is a chloride 
anion. 

(iii)- softener having the formula: 



2® 




2A' 



e 



wherein R, R\ R^. and A* are defined as above. 
101 12] An example of Compound (ni) is the compound having the formula: 



40 



I . H H y 1 

Nf-CHiCHj— \ I 



2® 



CI 
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Wherein R^ Is derived from oleic acid. 

1011^ Additional fabric softening agents useful herein are described in US. Pat. No. 4.661 ,269, issued April 28, 1 987, 
in the names of Toan Trinh, End K Vtehi. Donald M. Swartley, and RonaW L Hemingway; U.S. Pat. No. 4.439.335, 
Burns, issued March 27. 1984; and in US. Pat. Nos.: 3.851.870, Edwards and Diehl; 4.308,151. Cambre; 3.886.075. 
Bernardino; 4.233.164, Davis: 4.401.578. Verbruggen; 3.974.076. Wiersema and Rieke; 4,237.016. Rudkin, Clint and 
Young: and European Patent AppBcalion publication No. 472.178. t>y \^amura el al.. all of said documents being 
incorporated herein by reference. 

[01141 Of course, the term "softening active" can also enoonpass mixed softening active agents. 

Preferred among the classes of softener compounds disclosed herein before are the diester or diamido quaternary 

ammonium f&bric softening active compound (DEQA). 

|01 1 5] Fully formulated fabric softening compositions may contain, in addition to the hereinbefore described compo- 
nents, one or more of the following ingredients. 
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5 [01 1 6] Another optional, but preferred, ingredient is a liquid carrier. The fiquid carrier employed in the instant compo- 
sitions is preferably at least primarily water due to its low cost, relative avatlakMltty, safety, and environmental compati- 
bility. The level of water in the liquid carrier is preferably at least about 50%. most preferably at least about 60%, by 
weight of the carrier. Mixtures of water and low molecular weight. e.g.. <about 200. organic solvent ag. lower alcohols 
such as ethanol. propanol. isoproparx)! or butanol are useful as the carrier liquid. Low rrclecular weight alcohots include 

10 monohydric, dlhydric (glycol, etc.) trihydric (glycerol, eic). and higher potyhydric (polyols) alcohols. 

mVAdditional Solvents 

[Oil 7] The compositions ol the present invention may oorTV)rise one or more solvents which i:tfovide increased ease 
IS off formulation. These ease of fornulatiQn. solvents are all disdosed in WO 97/03169. TNs is particularty the case when 
formulating liquid, clear fatKic softening compositions. When employed, the ease of formulation solvent system prefer- 
ably conges less than about 40%, preferably from about 10% to about 35%. more preferably from about 12% to 
about 25%, and eiren more prefer^ from about 14% to about 20%. by weight of the conpositioa The ease of fbrmu- 
tatton solvent is selected to minimize solvent odor impact in the composition and to provide a low viscosity to the final 
20 composition. For example, isopropyl alcohol is not very effective and has a strong odor. n-Propyl alcohol is more effec- 
tive, but also has a distinct odor. Several butyl alcohols also have odors but can be used for effective darity/stability. 
especially when used as part of a ease of formulation solvent system to minimize their odor. The alcohols are also 
selected for optinuim low tentperature stability, that is they are able to form compositions that are liquid with acceptable 
low viscosities and translucent, preferably dear, down to about 40"F (about 4.4<'C) and are able to recover after storage 
25 down to about 20°F (about minus 6.7°C). 

[01 1 8] The suitability of any ease of formulation solvent tor the formulation ol the liquid, concentrated, preferably dear, 
fabric softener compositions herein with the requisite stability is surprisingly selectiva Suitable solvents can be selected 
based upon their octanol/water partition coefficient (P) as defined in WO 97A)3169. 

[Oil 9] The ease of formulation solvents herein are seieded from those having a GogP of from about 0. 1 5 to about 
30 0.64, preferably from about 0.25 to about 0.62. and more preferably from about 0.40 to about 0.60. said ease of formu- 
lation sdvent preferably being al least somewhat asymmetric, and preferably having a melting, or sofKiification. point 
that allows it to be liquid at or near room temperature. Solvents that have a low mdecular weight arvf are tModegradable 
are also desirable for some purposes. The more assymetric solvents appear to be very desirable, whereas the highly 
symmetrical solvents such as 1.7-heptanediol. or 1,4-bi&(hydroxymethyO cyclohexane, which have a center of symme- 
35 try. appear to be unable to provide the essential dear compositions when used alone, even though their ClogP values 
fall in the pref^ed range. 

The most preferred ease of formulation solvents can be identified by the app>earance of the softener vesides, as 
observed via cryogenic electron microscopy of the compositions that have been diluted to the concerrtration used in the 
rinse. These dilute compositions appear to have dispersions of fabric softener that exhibit a more unilamellar appear- 
40 ance than conventional fabric softener composHions. The closer to uni-lamellar the appearance, the better the compo- 
sitions seem to perform. These compositions provide surprisingly good fabric softening as compared to similar 
compositions prepared in the conventional way with the same fabric softener adive. 

[0120] Operable ease of formulation solvents are disclosed and listed below which have QogP values which fall within 
the requisite range. These indude monoote, C6 diols, C7 diols. octanediol isomers, butanediol derivatives, trimethylpen- 
45 tanedid isomers, ethylmethyfpentanediol isomers, prcpyt pentanediol isomers, dimethylhexanediol isomers, ethylhex- 
anediol isomers, methylheptanedol isomers, octanedid isomers, nonanedid isomers, alkyt glyceryl ethers. di(hydroxy 
alkyi) ethers, and aryl glyceryl ethers, aromatic glyceryl ethers. aGcyclic diols and derivatives. C^Cy diol alkoxylated 
derivatives, aromatic diols, and unsaturated diols. Particularly preferred ease of formulation solvents include hexanedi- 
ds such as 1.2-Hexanediol and 2-Ethyl-1,3-hexanedid and pentanedids such as 2,2.4-Trimethyl-1 .3-pentanedid. 

so 

(C)-pisP?r9ibil!ty/Wg 

[0121] Relatively concentrated compositions containing t>oth saturated and unsaturated diester quaternary ammo- 
nium compourvfs can be prepared that are stable without the addition of concentration aids. However, the compositions 
55 of the present invention may require organic and/or inorganic concentration aids to go to even higher concentrations 
and/or to meet higher stability standards depending on the other ingredients. These concentration aids which typically 
can be viscosity modifiers may be needed, or preferred, for ensuring stability under extreme conditions when particular 
softener active levels are used. The surfactant concentration aids are typically seieded from tiie group consisting of (1 ) 
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single long chain alkyi cationtc surfactants; (2) nonionic surtactants; (3) arnne oxides; (4) fatty adds; and (5) mixtures 
thei eo*. These aids are described in WO 94/20597. specifically on page 14, Bne 1 2 to page 20. fine 12. which is herein 
incorporated by reference. 

When said dlspersibnity aids are present . the total le/el is from 2% to 25%. preferafcdy from 3% to 1 7%. nwe preferably 
5 from 4% to 15%. and even more preferaUy from 5% to 13% by weight of the composition. These materials can either 
be added as pari of the active softener raw naterial. (I), e.g.. the mono-<ong chain allcyl cationic airfactart and/or the 
fatty acid which are reactants used to form the biodegradable fabric softener active as discussed hereint>efore. or added 
as a separate component The total level of cfispersibility aid includes any amount that may be present as part of com- 
ponent (0. 

10 [01 22] Inorganic viscosity/dispersibPity control agents which can also ad like or augment the effect of the surfactant 
concentration aids, include water-sotuble. ionizable salts which can also optionally be incorporated into the composi- 
tions of the present invention. A wide variety of ionizable salts can be used. Examples of suitable salts are the halides 
o1 the Group lA and IIA metate of the Periodic Table of the Elements, e.g.. calcium chloride, magnesium chloride, 
sodium chloride, potassium bromide, and fithium chloride. The ionizable saHs are particularly useful during the process 

15 01 mixing the ingredients to make the compositions herein, and later to obtain the desired viscosity. The amount of ion- 
izable sans used depends on the amount of active ingredients used in the compositions and can be atijjusted accor<fing 
to the desires of the tormulator. Typical ImIs of salts used to control the corrposition viscosity are from about 20 to 
about 20.000 parts per miOion (ppm). preferably from about 20 to about 1 1 .000 ppm. by weight off the oompositioa 
Alkylene polyammonium salts can t>e incorporated into the composition to give viscosity control in addition to or in place 

20 of the water-solUble, ionizable salts above. In additiorx these agents can act as scavengers, forming ion pairs with ani- 
onic detergent cam'ed over from the main wasli. in the rinse, and on the fabrics, and may improve softness perform- 
ance. These agents may stabilize the viscosity over a broader range of temperature, especially at low temperatures, 
compared to the inorganic electrolytes. 

Specific examples of alkylene polyammonium salts include Mysine monohydrochloride and 1 .SKfiammonium 2-methyl 
25 pentanedihydrochloride. 

(DVStabilizers 

I0123J Stabilizers can be present in the compositions o! the present invention. The term "stabilizer," as used herein. 

30 includes antioxidants and reducthre agents. These agents are present at a level of from 0% to about 2%. preferably from 
atKXit 0.01% to about 0.2%. more preferably from about 0.035% to about 0,1% for antioxidants, and more preferably 
from about 0.01% to about 0.2% tor reductive agents. These assure good odor stability under long term storage condi- 
tions for the compositions and compounds stored in moltei form. The use of anlioxidams and reductive agem stabiliz- 
ers is especially aitical for low scent products (low perfume). 

35 [01 24] Examples of antioxidants that can be added to the compositions of this Invention Include a mixture of ascorbic 
add. ascorbic palmitate. propyl gallate, available from Eastman Chenical Products, Inc.. under the trade names 
Tenox® PG and Tenox S-1 : a mixture of BKT (butyteted hydroxytoluene), BHA (butylated hydroxyanisole). propyl gal- 
late. and citric acid, available from Eastman Chemical Products. Inc., under the trade name Tenox-6; butylated hydrox- 
ytoluene. available from UOP Process Division under the trade name Sustane® BHT; tertiary butylhydroquinone. 

40 Eastman Chemical Products, Inc., as Tenox TBHQ; natural tocopherols, Eastman Oiemical Products. Inc.. as Tenox 
GT-1/GT-2; and butylated hydroxyanisole. Eastman Chemical Products. Inc.. as BHA; long chain esters (Cg-C22) of gal- 
lic acid, e.g., dodecyl gallate: Irganox® 1010; Irganox® 1035; Irganco® B 1 171 ; Irganox® 1425; Irganox* 31 14; Irga- 
nox® 3125; and mixtures thereof; preferably Irganox® 3125. Irganox ® 1425. Irganox® 3114, and mixtures thereof; 
more preferably Irganox® 3125 alone. The chemical names and CAS numbers fbr some of the above stabilizers are 

45 listed in Table II below. 



TABLE II 



50 


Antioxidant 


CAS No. 


Chemical Name used in Code of Federal Regulations 


Irganox® 1010 


6683-19-8 


TetraWs {methylene(3.5-di-tert-butyl-4 hydroxyhydrocinnamate)) methane 




Irganox® 1035 


41484-35-9 


Thiodlethylenebis(3,5-di-tert-butyl-4-hydroxyhydrocinnamate 




Irganox® 1098 


23128-74-7 


N, N*-Hexamethytene bis(3.5-di-tert-butyl-4-hydrQxyhydrodnnaniamide 


55 


Irganox® B 1171 


31570-04-4 








23128-74-7 


1:1 Blend of Irganox® 1098 and Irgafos® 168 




Irganox® 1425 


65140-91-2 


Calcium bls(monoethy1(3.5-di-tert-butyl-4-hydroxybenzyl}phosphonate) 
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TABLE II (continued) 



Antioxidant 


CAS No. 


Chemical Name used in Code of Federal Regulations 


lrganax®3114 
lrganax®3125acid 

Ifgafos® 168 


65140-91-2 
34137-09-2 

31570-04-4 


Calcium bts(nx)noethyl(3.5<lt-tert4xjlyU-hydroKybenzyOphos^ 

3.5-Di-t^-butyt-44Tydroxy-hydrocinnamic triester with 1.3^tris(2-hydraxye- 
lhyl)-S-tria2ine-2.4.6-(1H. 3H. 5H)-trione 

Tris(2.4-cfiteri-butyt-pheny])phosphi1e 



10 [0125] Examples of reductive agents include sodium borohydride. hypophoephorous acid, Irgafos® 1 68, and mixtures 
thereof. 



(B>Son Release Agent 

IS [0126] Soil Release agents are desirably used in fabric softening compositions of the instant invention. Any polymeric 
soil release agent known to those sidlled In the art can optionally be employed in the compositions of this invention. Pol- 
ymeric soil release agents are characterized by having both hydrophOlc segments, to hydrophiiize the surface of hydro- 
phobic fibers, such as polyester and nylon, and hydrophobic segments, to deposit upon hydrophobic fibers arxl remain 
adhered thereto through completion of washing and rinsing cycles and. thus, serve as an anchor for the hydrophilic seg- 

20 ments. This can enable stains occurring subsequent to treatment with the soil release agent to be more easily cleaned 
in later wasNng procedures. 

[0127] If utilized, soil release agents will generally comprise from about 0.01% to atxxjt 10.0%, by weight, of the deter- 
gent compositions herein, typically from about 0. 1% to about 5%, preferably from about 0.2% to about 3.0%. 
(0128] The following, all included herein by reference, descrbe soil release polymers eiritable for use in the present 

25 invention. US. 3.959,230 Hays, issued May 25. 1976; US. 3.893.929 Basadur. issued July 8. 1975; US. 4.000.093, 
Nicol. et al., issued December 28. 1976; U.S. Patent 4.702.857 Gosselink, issued October 27. 1987; US. 4,968,451. 
Scheibel et al., issued November 6; US. 4.702.857. Gosselink. issued October 27. 1987; U.S. 4.71 1.730. Gosselink et 
ai., issued December 8. 1987; US. 4.721.580, Gosselink, issued January 26. 1988; U.S. 4.877,896, MaUonado etai, 
issued October 31. 1989; U.S. 4.956,447. Gosselink e/a/., issued September 11. 1990; U.S. 5.415,807 Gossdink et 

30 al.. issued May 16, 1995; European Patent Application 0 21 9 048. published April 22. 1 987 by Kud. et al.. 

[0129] Further suitable soil release agents are described in U.S. 4,201,824, Viofland et ai: U.S. 4.240.918 Lagasse 
etal.: U.S. 4,525,524 Tung etaJ.] US. 4.579.681, Ruppert e/a/.; U.S. 4,240,918; US. 4,787,989; US. 4.525,524; EP 
279,134 A. 1988. to Rhone-Poulenc Chemie; EP 457.205 A to BASF (1991); and DE 2.335,044 to Unilever N. V. 1974 
all incorporated herein by referenca 

35 [0130] Commercially available soil release agents include the METOLOSE SM100, METOLOSE SM200 manufac- 
tured by Shin-etsu Kagaku Kbgyo K.K.. SCHALAN type of material. e.g.. SOHALAN HP-22. available from BASF (Ger- 
many). ZELCON 5126 (from Dupont) and MILEASE T (from ICQ. 

(F)-B^ctgriQide$ 

40 

[01 31 ] Examples of bacterk»des used in the compositions of this invention include giutaraldehyde. formaldehyde. 2* 
bromo-2-nitroi)ropane-1 ,3-diol sold by Inolex Chemicals, located in Philadelphia. Pennsylvania, under the trade name 
Bronopol®, and a mixture of 5-chloro-2-methyl-4-i60thiazoline-3-one and 2-methyl-4-tsothiazotine-3-one sold by Rohm 
and Haas Company urxier the trade name Kathon 1 to 1.000 ppm by weight of the agent. 

45 

(OhPerftime 

(01 32] The present invention can contain a perfume. Suitable perfumes are cfisclosed In U.S. Pat. 5.500,1 38. said pat- 
ent being incorporated herein by reference. As used hereia perfume includes fragrant substance or mixture of sut>- 

so stances including natural O e.. obtained by fraction of flowers, herbs, leaves, roots, barks, wood, blossoms or plants) , 
artificial (i.e.. a mixture of different nature oils or oil constituents) and synthetic (i.e., synthetically produced) odoriferous 
substances. Such materials are often accompanied by auxiliary materials, such as fixatives, extenders. stabilizefB and 
solvents. These auxiliaries are also included within the meaning of 'perfunne', as used hereta Typically, perfumes are 
complex mixtures of a plurality of organic oonpounds. 

55 [01 33] The range of the rratural raw substances can errbrace not only readily -volatile, but also moderately-volatile and 
slightly-volatile conponents and that of the synthetics can include representatives from practically all classes of fragrant 
substances, as will be evident from the following illustrative compilation: natural products, such as tree moss absolute, 
basil oil. citrus fruit oils (such as bergamot oil. mandarin oil. etc.). mastix absolute, myrtle oil. patmarosa oil. patchouli 
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ofl, peti^rain oa Paraguay, wormwood oil. aloohAls, such as lamesol. geraniol, Gnalool. nerol. phenylethyl alcohol, rhod- 
inol. dnnamic alcohol, aldehydes, such as citral. HeBonal"*. alpha-hexyk:innamaldehyde. hydroxydtroneOal, Ulial"* (p- 
tert-butyl-alpha -methytdihydrodnnamaidehyde), methytnonylacetaldehyde. ketones, such as aDylionone. alpha- 
ionone. beta • ionone, isoraldein Osomethyl- alpha -ionone). methyfionone. esters, such as allyl phenoxyac^e. benzyl 

5 salicylate, cvinamyl propionate, dtronelyl acetate, citnoneOyt ethoxolate. decyt acetate, dmethylbenzylcaibinyl acetate. 
dimdhylbenzylcartanyJ butyrate. ^hyl acetoacelate. efliyl acetyiacelate, hexeny! isobutyrate. finatyl acetate, methyl 
dihydrojasmonate. styrafiyl acetate, vetiveryl acetate, etc.. lactones, such as gamma -undecalactone. various compo- 
nents often used in periumery. such as musk ketone, indole. p-menthane-8-thiol-3-one. and methyl-eugenol. Likewise, 
any conventional fragrant acetal or ketal known in the art can be added to the present composition as an optional com- 

w ponent of the conventionally fornxjialed perfume (c). Such conventional fragrant acetals and ketals indude the well- 
known methyl and ethyl acetals and Ketats, as well as acetals or ketals based on benzaklehyde. those comprising phe- 
nylethyl moieties, or more recently developed specialties such as those described In a Uruted States Patent entitled 
•Acetals and Ketafe of Oxo-Tetralins and Oxo-lndanes. see U.S. Pat. No. 5 ,084,440. Issued January 28, 1992. 
assigned to Givaudan Corp. Of course, other recent synthetic specialties can be included in Ihe perfume compositions 

15 lor fully-formulated fabric softerang compositions. These include the enol ethers of alkyt-substituted oxo^etralins and 
oxo-indanes as described in U.& PaL 5.332.725. July 26. 1994. assigned to Givaudan: or Schitf Bases as described in 
U.S. PaL 5.264.615. December 9, 1991. assigned to Givaudan. 

[01 34] The perfumes useful in the present invention oompositions are substantiany free of halogerated materials and 
nitromusks. 

20 [013$] Perlume can be present at a level of from 0% to 10%. preferably from 0.1% to 5%, and more prefer^ from 
0.2% to 3%. by weight of the fvitshed composition. Fabric softener oompositions of the present invenfion provide 
improved fabric perfume deposition. 

(H)-En2yTO 

25 

[01 36] The oompositions and processes herein can optionally emptoy one or more enzymes such as lipases, pro- 
teases, cellulase, amylases and peroxidases. A preferred enzyme for use herein is a ceilulase enzyme. Indeed, this 
type of enzyme will further provide a color care benefit to the treated fabric. CellUases usable herein indude both bac- 
terial and fungal types, preferably having a pH optimum between 5 and 9.5. U.S. 4.435,307 disdoses suitable fungal 

90 cellulases from Humioola insolens or Humicola strain DSM1800 or a cellulase 212-produdng fungus belonging to the 
genus Aeromopas, and cellulase extracted from the hepatopancreas of a marine mollusk. Doiabella Auricula Solander. 
Suitable cellulases are also disclosed in GB-A-2.075.028; GB-A-2.095.275 and DE-OS-2.247.832. CAREZYf/E® and 
CELLUZYME® (Novo) are especially usefii. Other suitable cenUases are also disdosed in WO 91/17243 to Novo. WO 
96/34092. WO 96/34945 and EP-A-0, 739,982. In practical terms for current commercial preparations, typical anwunts 

35 are up to 5 mg fay weight, more typically 0.01 mg to 3 mg, of active enzyme per gram of the detergent composition. 
Stated othen-vise, the corrpositions herein will typically comprise from 0.001% to 5%, preferably 0.01%-1% Ijy weight 
of a commercial enzyme preparation. In the particular cases where activity of the enzyme preparation can be defined 
otherwise such as with cellulases, corresponding activity units are preferred (e.g. CEVU or cellulase Equivalent Viscos- 
ity Units). For instance, the compositions of the present invention can contain cellulase enzymes at a level equivalent 

40 to an Bdivity from 0.5 to 1000 CEVU/gram of composition. Cellulase enzyme preparations used for the purpose of for- 
mulating the compositions of this invention typically have an adivrty comprised between 1 .000 and 10.000 CEVU/^ram 
in Gquki form, around 1,000 CEVU/gram in solid fonm. 

Other Optional Inoredients 

45 

[01 37] The present invention can indude optional conponents conventionally used 'm textile treatment compositions, 
tor example: brighteners. colorants; surfactants; anti-shrinkage agents; fabric crisping agents: spotting agents; germi- 
cides; fungicides: anti-oxidants such as butylated hydroxy toluene, anti-con-osion agents, antifoam agents, and the like. 
10138] The present invention can also indude other compatible ingredients, induding those as disdosed in 

so WO96/02626, W096/21714, and W096/21715. and dispersible polyolefin such as Velustrol® as disdosed in co-pend- 
ing application PCTAJS 97/01644, and the lika The present invention can also contain optional cheating agents. 
10139] The benefit provkJed by the use of the present invention is that the polyamino functional pdymer oomaining 
composition is stabilised by means of the CGI. Aaordingly, In an aspect of Ihe invention, there is provkled the use of a 
crystal growth inhibitor to stabilise compositions comprising amino-functional polymer. 

65 [0140] As a consequence, the conpositions of the invention provide better care to the fabrics compared to composi- 
tions whldi do not have such stabilisation means. Accordingly, in another aspect of the invention, there is provided a 
method for providing care to the color fabrics which comprises the steps of contacting the fabrics with a conposition of 
the invention. 
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[01 41 ] The color care benefit may ^ther be aseeesed visually or by detenranation of the so-caUed deita-E values. 
[0142] When the visual assessment is used, a panel of expert oraders visually compare, according to the established 
pane! score unit (PSU) scales, fabrics treated with and without the composition accorcing to the present invention, A 
positive PSU value indicates a better performance (PSU scale: 0 = no dfference. 1 = I think there is a diflerence. 2 = I 

5 know there is a differeice. 3 = I Know there is a lot of differ&ice. 4 « I know there is a whole lot of difference). 

[0143] Another method for the assessment of the color care benefit to fabrics is the deternvnalion of ihe so-called 
defta-E values. Delta E's are defned. for instance, in ASTM D2244. Delta E is the conputed cotor difference as defined 
in ASTM D2244. i.e. the magnitude and direction of the difference between two psychophysical color stinuiti defined by 
tristimulus values, or by dvomatidty coordinates and (un^nance factor, as conputed by means of a specified set of 

10 color-difference equations defined in the ClE 1976 CIELAB opponent^lor space, the Hunter opponent-color space, 
the Friele-Mac Adam-Chickering color space or any equivalent color space. 

Aoofications 

15 [0144] The conpositions of the invention are sutable for use in any steps of the domestic treatment, that is as a pre- 
treatmem composition, as a wash additive as a composition suitable for use in the rinse-cycle of the laundry cyde or 
appBed on a dryer-sheel Obviously, fbr the purpose of the bwentton, multiple applications can be made such as treating 
the fabric witti a pre-treatment conposition of the invention and also thereafter with a composition of the invention suit- 
able for use in the rinse cyde and/or salable for use as a dryer-sheet The compositions of the inventkm may also be 

20 in a spray, foam, or aerosol fomi which fbr example can be suitable (or use while ironing, or applied on the surfaces of 
the tumble dryer. 

[0145] The invention is illustrated in the following non limiting examples, in v^ich alt percentages are on an active 
weight basis unless otherwise stated. 

[0146] In the examples, the abbreviated component identifications have the following meanings: 





DEQA 


: Di-(taDowyt-oxy-ethyO dimethyl ammonium chloride 




DOEQA 


: DI-{oleyloxy ethyl) dimethyl ammonium methylsulfate 




DTDMAC 


; Dilallow dimethylammonjum chloride 




DHEQA 


: Di-(soft-tallowyl-oxy-ethyl) hydraxyelhyl methyl ammonium methylsulfate 


30 


Fatty acid 


: tallow fatty acid IV>s18 




Electrolyte 


: Calcium chloride 




DTDMAMS 


: Ditallow dimethyl ammonium methylsulfate 




SDASA 


: 1 2 Ratio of stearyldimethyl aminertriple-pressed stearic acid 




Glycosperse S-20 


: Polyethoxylated sorbitan monostearate available from Lonza 


35 


Clay 


: Caldum Bentonite Gay, Bentonite U sold by Southern Clay Products 




TAE25 


: Tallow alcohol ethoxylated with 25 moles of ethylene oxide per mote of alcohol 




PEG 


: Polyethylene GBycol 4000 




PEI1800 E1 


: Ethoxylated polyethylene imine (MW 1800. at 50% active) as synthesised in Synthesis example 1 




PEI1800 E3 


: Ethoxylated polyethylene imine (I^W 1800. at 50% active) as synthesised as per Synthesis 


40 




example 1 




PEI 1800 E7 AO 


: Amine oxide of ethoxylated polyethylene imine (MW 1800. at 50% active) as synthesised as per 






Synthesis example 4 




PEI 1200 El 


: Ethoxylated polyethylene imine (I^W 1200. at 50% active in water) as synthesised in Synthesis 






example 5 


45 


PE1 1200 E2 


: Ethoxylated polyetfiylene imine (MW 1200, at 50% active in water) as synthesised per Synthesis 






exanple 5 




PE1 1200 E4 


: Ethoxylated polyethylene imine (MW 1200. at 50% active in water) as synAhesised per Synthesis 
examples 




PE1 1200 E7 


: Ethoxylated polyethylene mine (MW 1200, at 50% adive in water) as synthesised per Synthesis 


SO 




example 5 




PEI 1200 E7 AO 


: Amine oxide of ethoxylated polyethylene mine (MW 1200. at 50% active) as synthesised as per 






Synthesis example 5 and 4 




Dye Fix 1 


: Cationk; dye fixing agent (50% active) available under the tradename Tinofix Eco from Ciba- 






Gdgy 


55 


Dye Fix 2 


: Emulsified cationic dye fixative (30% active) available under the tradename Rewin SRF-O from 






CHT-Beitlich 




NH4C1 


: Anvnonium chloride 




LAS 


: Sodium linear 0^2 alkyl benzene su(phonate 
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TAS : Sodium taOov alcohol eiiphate 

C25AS : Sodium C,2-Ci5 linear aikyi sulphate 

CxyEzS : Sodium Ci^-C^y bram^ed alkyl sulphate condensed with z moles of ethylene oxide 

045E7 : A C^^., 5 pr edominantJy Bnear primary alcohol condensed with an average oJ 7 moles 0I ethylene 

s oxide 

C25 E3 : A C12.15 branched primary alcohol condensed with an average of 3 nxrfes of ethylene oxide 

Cationic ester : Mixture of C^^f^^ choline ester 

Soap : Sodium Onear alkyl cartxjxylate derived from an 80/20 mixture of tallow and a coconut oils. 

TFAA : C16-C1S N-methyl glucamide 

10 TPKFA : C1 2-C14 topped wtwie cut fatty adds 

Zeolite A : Hydrated SocSum Alunvnosilicate of formula Nai2(A1 028102)12. 27Hfi having a primary particle 

size tn the range from 0.1 to 10 nicrometers 

Citric acid : Anhydrous citric add 

Carbonate : Anhydrous socfium cartxmte with a partide size between 200Mm and SOOpm 

15 Silicate : Amorphous Sodium Silicate (SiO^ilslasO: 2.0 ratio) 

Sulphate : Anhycfrous sodium sulphate 

Citrate : Tri-sodium dtrale dihydrate of activity 86.4% with a particle size distribution between 425Mm and 
850pm 

MA/AA : Copolymer of 1 :4 maieic/^crylic acid, average molecular weight about 70.000. 

zo CMC : Sodium cart)oxymethyl cellulose 

Sevtnase : Proteolytic enzyme of activity 4KNPU/g 

Carezyme : Cellulytic enzyme of activity 1 000 CEVU/g 

Termamyl : Amylolytic enzyme of activity 60KNU/g 

Lipolase : Lipolytic enzyme of activity 1 DOkLU/g 

25 all sold by NOVO Industries A/S and of activity mentioned above unless otherwise specified 

PB4 : Sodium pertDorate tetrahydrate of nominal formula NaBO2.3H2O.H2O2 

PB1 : Anhydrous sodium pertxxrate bleach of nominal formula NaB02.H202 

TAED : Tetraacetyl ethylene diamine 

DTPMP : Diethylene triamine penta (methylene phosphonate). marketed by Monsanlo under the Trade 

30 name Dequest 2060 

Photoactivated Sulphonaled Zinc Phthalocyanin encapsulated in bleach dextrin soluble polymer 

Brightener : Disodium 4.4'-bis(4-anilino-6-morpholino-1 .3.5-triazln-2-yl)amino) stilbeno-2:2*-disulphonate. 

Sificone antifoam : Polydimethytdiiaxane foam controller with Siloocane-oxyalkylene copolymer as dispersing agent 
with a ratio of said foam controller to said dispersing agent of 10:1 to 100:1 . 

35 HEDP : 1 . 1 -hydroxyethane diphosphonic add 

PBT : 2-phosphonobutane-1 .2.4-tricart)oxyIlc ackl 

Polycarboxylic : Polycartxsxyiic compound marketed by BASF under the tradename Sokalan CP 10 

Glycolic :Qlycolicacid 



^0 Synthesis Example 1 -Preoa ratron of PEI laon 
[0147] 

Step A)-7he ethoxylafion Is conducted in a 2 gallon stirred stainless steel autodave equipped for temperature 
4S measurement and oontrd. pressure measurement, vacuum and inert gas purging, sampling, and for introduction 
of ethylene oxide as a liquid. A -20 lb. net cylinder of ethylene oxide (ARC) is set up to deliver ethylene oxide as a 
liquid by a punrp to the autodave with thecyfinder placed on a scale so that the wei^l change of the cyTinder could 
be monitored. 

A 750 g portion of polyelhylendmine (PEI) (Nippon ShokiA)ai. Epomin SP-018 having a listed average molecular 
so weight of 1 BOO equating to 0.41 7 moles of polymer and 1 7.4 moles of nitrogen functions) is added to the autodave. 
The autoclave is then sealed and purged of air (by applying vacuum to minus 28" Hg followed by pressurizatwn with 
nitrogen to 250 psia, then venting to atmospheric pressure). The autoclave contents are heated to 130 while 
applying vacuum. After about one hour, the autodave is charged with nitrogen to about 250 psia while cooling the 
autoclave to atxjut 1 05 'C. Ethylene oxide is then added to the autoclave incrementafly over time while dosely mon- 
55 lloring the autodave pressure, temperature, and ethylene oxide flow rate. The ethylene oxide purrp is turned off 
and cooling is applied to limit any temperature increase resulting from any readion exotherm. The temperature is 
maintained between 100 and 1 1 0 "0 while the total pressure is alkwed to gradually increase during the course of 
the reaction. After a total of 750 grams of ethylene oxide has been charged to the autodave (roughly equivalent to 
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one mole ethylene oxide per PEI nitrogen funcfion), the teirperature is increased to 1 10 'C and the autoclave is 
aOowed to stir for an adcfitional hour. At this point vacuum is applied to remove any residua) unreacted ethylene 
oxide. 

5 Step B)- The reaction mixture is then deodorized by passing about 100 cu. ft of in^ gas (argon or nitrogen) 
through a gas dispersion frit and through the reaction mixtue while agitating and heating the mixture to 130 **C. 
The final reaction product is cooled sfightly and collected in glass containers purged with nitrogen. 
In other preparations the neutralization and deodorization is accomplished in the reactor before discharging the 
Fsrodud 

10 

[0148] If a PE1 1800 By is de^ed. the following step of catalyst addition will be included between Step A and B. 
Vacuum is continuously applied while the autoclave is cooled to about 50 ^'C while Introducir^ 376 g of a 25% sodium 
methoxide in methanol solution (1 .74 moles* to acNeve a 10% catalyst loading based upon PEI litrogen functions). The 
methoxide solution is sucked into the autodave under vacuum and then the autoclave temperature controller setpoint 
IS is increased to 1 30 A device is used to monitor the power consumed by the agitator. The agitator power is monitored 
along with the temperature and pressura Agitator power and temperature values gradually increase as methanol is 
renxsved from the autoclave and the viscosity of the mbcture Increases and stabilizes in about 1 hour indicating that 
most of the methanol has been removed. The nrtixture is further heated and agitated und&^ vacuum for an addiftonat 30 
minutes. 

20 Vacuum is removed and the autoclave is cooled to 105 "C while it is being charged with nitrogen to 250 psia and then 
vented to ambient pressure. The autodave is charged to 200 psia with nitrogen. Ethylene oxide is again added to frie 
autoclave inaementally as before while closely monitoring the autodave pressure, temperature, and ethylene oxide 
flow rate while maintaining the tempeiature between 100 and 1 10 *C and limiting any temperature increases due to 
reaction exothemi. After the addition of 4500 g of ethylene oxide (resulting In a total of 7 moles of ethylene oxide per 

25 mole of PEI nitrogen function) is acrteved over several hours, the temperature is increased to 1 10 •* C and the ntixture 
stirred fOr an additional hour. 

The readton mixture is then collected in nifrogen purged containers and eventually transferred into a 22 L three neck 
rouraj bottomed flask equipped with heating and agitation. The strong alkali catalyst is neutralized by adding 167 g 
melhanesuKorac acid (1 .74 moles). 
30 [0149] Other preferred examples such as PEI 1800 E2. PE1 1800 E3. PE1 1800 E15 and PE1 1800 E20 can be pre- 
pared by the above method by adjusting the reaction time and the relative amount of ethylene oxide used in the reac- 
tbn. 

Synthesis Example 2 ^.7% Quaternly ation of PEI 1800 E7 

35 

[0150] To a 500ml erienmeyer flask equipped with a magnetic stining bar is added pdy(ethyleneimine), MW 1800 
ethoxylated to a degree of 7 (224g, 0.637 mol nitrogen, prepared as in Synthesis Example 1) and acetonitrile (Baker. 
150g. 3.65 moO- Dimethyl sulfate (Aldrich, 3.8g. 0.030 mol) is added all at once to the rapidly stining solution, which is 
then stoppered and stirred at room temperature overnight. The acetonitrile is evaporated on the rotary evaporator at 
40 -60"C, followed by a Kugelrohr apparatus (Aldrich) at -80«C to afford -220g of the desired material as a dark brown 
viscous liquid. A ^^c-NMR (DgO) spectnjm shows the absence of a peak at -58ppm coresponding to dimethyl sulfate. 
A ^H-NMR (D2O) Spectrum shows the partial shifting of the peak at 2.5ppm (methylenes attached to unquaternized 
nitrogens) to --S.Oppm. 

4S Synthesis Example 3-Oxidation of 4.7% Quaternized PE1 1 BOO E7 

[0151] To a 500ml erienmeyer flask equipped with a magnetic stirring bar is added poly(ethyleneimine). MW 1800 
whteh has been ethoxylated to a degree of 7. and -4.7% quaternized with dimethyl sulfate (121 .7g. -0.32 mol oxidize- 
able nitrogen, prepared as in Synthesis Example 2), hydrogen peroxide (Aldrich, 40g of a 50 wt% solution in water. 
50 0.588 mol). and water (109.4g). The flask is stoppered, and after an initial exotherm the solution is stirred at room tem- 
perature overnight A ^H-NMR (DgO) spectrum shows the total shifting of the methylene peaks at 2.5-3.0ppm to 
-3.5ppm. To the solution is added -5g of 0.5% Pd on alumina pellets, and the solution is allowed to stand at room tem- 
perature for ~3 days. Peroxide indtaator paper shows that no peroxide is left in the system. The material is stwed as a 
46.5% solution in water. 

55 

Synthesis Example 4 -Formatinn nf amine oxide of PE1 1800 

(0152) To a 500 mL Erienmeyer flask equipped with a magnetic stirring bar is added polyethyleneimine having a 
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molecular weig^ of 1800 and etfioxylated to a degree of about 7 ethcxy groups per nitrogen (PEI-1800. E7) (209 g. 
0^95 mol nitrogen, prepared ae in Synthesis Example I), and hydrogen peroxide (120 g of a 30 wt % solution in water. 
1 .06 md). The flask Is stoppered, and after an initial exotherm the solution is stirred at room temperature ovarvght ^ H- 
NMR P2O) spectnim obtained on a sample of the reaction mixture Indicates complete conversion. The resonances 
5 ascribed to methylene protons adjacent to unoxidized nitrogens have shifted from the original position at -2.5 ppm to 
-3.5 ppm. To the reaction sohifion is added approximately 5 g of 0.5% Pd on alumina pellets, and the solution is aOowed 
to stand at room temperature for approximately 3 days. The solution is tested and found to be negative lor perODcide by 
indicator paper. The material as obtained is suitably stored as a 51 . 1 % active solution in wrater. 

fO Synthesis Example 5>Preoaration of Pgl i?nn 

10153] 

Step A)-The ethaxyfation is conducted In a 2 gaDon stirred stainless steel autodave equipped for temperahjre 
IS measurement and control, pressure measurement, vacuum and inert gas purging, sampling. arxJ Ibr introduction 
of ethylene oxide as a liquid. A --20 lb. net cylinder of ethylene oxkto (ARC) Is set UP t^ 
liquid by a pump to the aUtodave with the cylinder placed on a scale so that the weight change of the cylinder could 
k>e monitored. 

A 750 Q portion of polyethyleneimine (PEI) ( having a listed average molecular weight of 1200 equating to atxwt 
20 0.625 moles of polymer and 17.4 motes of nitrogen functions) is added to the autodave. Tlie autodave is then 
sealed and purged of air (by applying vacuum to minus 28* Hg followed by pressuriration with nitrogen to 250 psia. 
then venting to atmospheric pressure). The autodave contents are heated to 130 "C while applying vacuum. After 
about one hour, the autodave is charged with nitrogen to about 250 psia while coding the autoclave to about 105 
•C. Ethylene oxide is then added to the autodave incrementally over time while closely monitoring the autoclave 
» pressure, tsmperature, and ethylene oxide flow rate. The ethylene oxide pump is turned off and cooRng is applied 
to iirrtt any temperature increase resulting from any reaction exotherm. The temperature is maintained between 
100 and 110 *C while the total pressure is allowed to gradually Increase during the course of the reaction. After a 
total of 750 grams of ethylene oxide has been charged to the autodave (roughly equivalent to one mole ethylene 
oxide per PB nitrogen f undion). the temperature Is increased to 1 1 0 ''C and the autodave is allowed to stir for an 
so additional hour. At this pdnt vacuum is applied to remove any residual unreaded ethylene oxida 

Step B)- The readion mixture is then deodorized by passing about 100 cu. ft of inert gas (argon or nitrogen) 
through a gas dispersion frit and through the reaction mixture while agitating and heating the mixture to 130 "C. 
The final readion product is cooled slightly and collected in glass containers purged vnth nitrogen. 
35 In other preparations the neutralization and deodorlzation Is accomplished In the reactor before discharging Ihe 
product 

[0154J If a PE1 1200 E7 is desired. Ihe following step ol catalyst addition will be included between Step A and B. 
Vacuum is continuously appBed while the autodave is cooled to about 50 ''C whfle introdudng 376 g of a 25% sodium 

40 methoxide in methanol solution (1 .74 moles, to achieve a 10% catalyst loading based upon PEI nitrogen functions). The 
methoxide solution is sucked into the autoclave under vacuum and then the autodave temperature controller setpoint 
is increased to 130 *C. Adevice is used to monitor the power consumed by the agitator. The agitator power is monitored 
along with the temperature and pressure. Agitator power and temperatire vatues graduaQy increase as methanol is 
renwved from the autodave and the viscosity of the mixture increases and stabilizes in about 1 hour indicating that 

45 most of the methanol has been removed. The mixlure Is further heated and agitated under vacuum Ibr an additional 30 
minutes. 

Vacuum is removed and the autoclave is cooled to 105 "C while it is being charged with nitrogen to 250 psia and then 
vented to ambient pressure. The autodave is charged to 200 psia with nitrogen. Ethylene oxide is again added to the 
autoclave incrementally as before while dosely monitoring the autodave pressure, temperature, and ethylene oxide 
so flow rale while maintaining the temperature between 100 and 1 10 •C and limiting any temperature Increases due to 
readion exotherm. After the addition of 4500 g of ethylene oxide (resulting in a total of 7 moles of ethylene oxide per 
mde of PEI nitrogen function) is achieved over several hours, the temperature is increased to 1 10 ° C and the mixture 
stirred for an addilional hour. 

The reaction mixture Is then collected in nitrogen purged containers and eventually transferred into a 22 L three neck 
65 round bottomed flask equipped with heating and agitation. The strong alkali catalyst is neutralized by adding 167 g 
methanesulfbnic acid (1.74 moles). 

10155) Other preferred examples such as PE1 1200 E2. PEI 1200 E3. PE1 1200 E15 and PE1 1200 E20 can be pre- 
pared by the above method by adjusting the reaction time and the relative amount of ethylene oxide used in the reac- 
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tion. 

[01561 'Hie corresponding amine oxide of the above ethoxylated PEI can also be prepared following synthesis Exann- 
pie 4. 

s Synthesis Exatnole 6 -9.7% Quaternization of PEI 1200 E7 

[0157] To a 500ml erfenmeyer flask equipped with a nnagnetic stirring bar is added poiy(ethylene(n^ne). MW i aOO 
ethoxylated to a degree of 7 (248.4g. 0.707 mot nitrogen, prepared as in Synthesis Exanple 5) and acetonitrile (Baker. 
200 mL). Dimethyl suBate (Aldrich. 8.46g. 0.067 mol) is added all at once to the rapidly stirring solution, which is then 
10 stoppered and stirred at room temperature overnight. The acetonitrile is evaporated on tfie rotary evaporator at SOfC. 
followed by a Kugelrohr apparatus (Aldrich) at •-SO'C to afford -2200 of the desired material as a dark brown viscous 
liquid. A ^^C•^4MR (D2O) spectrum shows the al3&ence of a peak at -SSppm corresponding to dimetfryl sulfate A ^H- 
NMR (D2O] spectrum shows the partial shifting of the peak at 2.5ppm (methylenes attached to unquaternized nitro- 
gens) to -S.Oppm. 

IS 

Synttrests Example 7-4.7% Qxttfation ol 9.5% QuatgrnBed PEI 12PQ ^ 

[0158] To a SOOmi erlenmeyer flask equipped with a magnetk; stining bar is added poly(ethyleneirTvne). MW 1200 
which has been ethoxylated to a degree of 7. and -9.5% quaternized with dimethyl sulfate (1 44g. -0.37 mol oxktizeable 

20 nitrogen, prepared as in Example hydrogen peroxide (Aldrich. 35.4g of a SO wt% solution in water. 0.52 moQ. and 
water (lOOg). The flask is stoppered, and after an initial exotherm the solution is stined at room temperature overnight. 
A ""H-NMR (D2O) spectrum shows the total shifting of the methylene peaks at 2.5-3.0ppm to -3.5ppm To the solution 
is added just enough sodium bisuHite as a 40% water solution to bring the residual peroxide level down to l-Sppm. The 
sodium sulfate wtiich forms causes an aqueous phase to separate which contains salts, but Irttie or no organics. The 

25 aqueous salt phase is removed and the desired oxkfized polyethyleneimine derivative is obtained and stored as a 52% 
solution in water. 

Example 1 

30 [0159] The foUowing compositions are in accordance vn'th the present invention 



65 



Component 


A 


B 


c 


D 


E 


F 


Q 


H 


DEQA 


2.6 


2.9 


18.0 


19.0 


19.0 








TAE25 






1.0 












Fatty acid 


0.3 




1.0 












Hydrochloride acid 


0.02 


0.02 


0.02 


0.02 


0.02 








PEG 






0.6 


0.6 


0.6 








Perfume 


1.0 


1.0 


1.0 


1.0 


1.0 


0.1 


0.1 


0.1 


Silicone antifoam 


0,01 


0.01 


0.01 


0.01 


0.01 








PE1 1200 El 


3 


3 


3 


3 




15 




10 


PEI 1200 E2 










3 




10 




Dye fix 1 




1 


1 


1 






10 




Dye f ix 2 




2 


2 


2 










HEDP 


0.2 






0-2 




0.4 




0.8 


Glycolic 




0.2 






0.5 




0.4 




PolycartKSxytate 






0.5 






0.4 






Electrolyte (ppm) 






600 


600 


1200 








Dye (ppm) 


10 


10 


50 


50 


50 
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(continued) 



Cornponent 


A 


B 


C 


0 


E 


F 


G |H 




V\bterand 


minors to balance to 100 







15 



25 



Component 


1 


J 


K 


L 


M 


DEQA 


2.6 


19.0 








Fatty acid 


0.3 










Hydrochloride acid 


0.02 


0.02 








PEG 




0.6 








Perfume 


1.0 


1.0 


0.1 


0.1 


0.2 


Sificone antfoam 


0.01 


0.01 








PEI 1200 El 


3 


3 


15 




10 


PEI 1200 E4 








10 




Dye fix 1 




1 






2.5 


Dye f ix 2 




2 








PBT 


0.2 


0.2 


0.4 


0.8 


0.5 


PDlycartx>xylate 






0.4 






Electrolyte (ppm) 




600 








Dye (ppm) 


10 


50 








W^er and minors to balance to 100 
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Component 


N 


0 


P 


Q 


R 


S 


DTDMAC 








15 






DEQA 


2.6 


19.0 






2.6 


19.0 


TAE25 


0.3 








0.3 




Fatty acid 


0.3 








0.3 




Hydrochloride acid 


0.02 


0.02 




0.02 


0.02 


0.02 


PEG 




0.6 




0.6 




0.6 


Perfume 


1.0 


1-0 


0.1 


1-0 


1.0 


1.0 


Silicone antifoam 


0.01 


0.01 




0.01 


0.01 


0.01 


PE1 1800 El 


3 


3 


10 


3 


3 


3 


HEDP 


0.2 


0.2 










PBT 










0.2 


0.2 


Qly colic 






0.2 








polycartx)xylic 








0.2 
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(continued) 



5 



10 



Component 


N 


0 


P 


Q 


R 


S 


Dye fix 1 


1 


1 


10 


1 


1 


1 


Dyefix2 


2 


2 




2 


2 


2 


Electrolyte (ppm) 




600 




600 




600 


Dye(ppm) 


10 


50 




50 


10 


50 


Water and minoiB to balance to 100 



Example 2 



[0160] The foBcwing compositions for use as dryer-added sheets are in accordance with the invention 

16 



no 



35 





T 


U 


V 


W 


X 


Y 


Z 


AA 


BB 


DOEQA 


40 


40 


25 














DHEQA 








20 


20 










DTDMAMS 












20 


20 


12 


60 


SDASA 


30 


30 


30 


20 


20 


30 


30 


20 




Gycosperse S-20 








10 


10 










Gaycerol Monostearate 












20 


20 


10 




Clay 


4 


4 


4 


3 


3 


4 


4 


4 




Perfume 


0.7 


0.7 


1.1 


0.7 


0.7 


1.6 


1.6 


2.6 


1.4 


PE1 1800 E4 






5 














PE1 1200 El 








4 


4 


2.2 


2.2 






PE1 1800 E3 


2 


2 












5 


7.0 


Dye fix 1 


2 


2 


5 


4 


4 


2.2 


2.2 


5 


3 


HEDP 


0.2 






0.5 










0.7 


BPT 




0.2 






0.9 




0.2 






Qlycolic 






0.2 






0.2 








Polycart)oxylic 






0.2 










0.4 




Stearic acid to t)alance 







45 

Example a 

(01611 The following detergent formulations, are In accordance with the present invention: 

50 



65 





CC 


DD 


EE 


ZeofiteA 


24.0 


23.0 


23.0 


Sulphate 


9.0 






MA/AA 


4.0 


4.0 


4.0 
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10 



20 





CC 


DD 


EE 


LAS 


ao 


8.0 


6.0 


TAS 


. 


2.0 


2.0 


Silicate 


3.0 


3.0 


3.0 


CMC 


1.0 


0.4 


0.4 


Brightener 


0.2 






Soap 


1.0 






DTPMP 


0.4 


0.4 


0.4 


C45E7 


2.5 


2.0 


2.0 


C25E3 


2.5 


2.0 


2.0 


Silicone antifoam 


0.3 


5.0 


5.0 


Perfume 


0-3 


0.3 


0.3 


Carbonate 


13.0 


16.0 


16.0 


Citrate 




5.0 


5.0 


PB4 


lao 


_ 




PBl 


4.0 


14.0 


14.0 


TAED 


3.0 


6.0 


6.0 


Photoactivated bleach 


0.02% 


_ 




Savinase 


1.0 


1.0 


1-0 


Lipolase 


0.4 


0.4 


0.4 


TermamyJ 


0.30 


0.6 


0.6 


Care2yme 




0.6 


0.6 


PEI1800 E7AO 


1.0 






PE1 1200 E7 AO 




1.0 


1.0 


HEDP 


0.2 






BPT 






0.2 


Glycotic 




0.2 


0.2 


PolycartxxyDc 




0.2 


0.2 


Balance (Moisture and Miscellaneous) to 100 



45 Example 4 

101 62] The (dlowing liquid detergent formulation, according to the present Invention was prepared: 

so 





FF 


C25AS 


13 


C25E3S 


2 


TFAA 


6 


C12-14 all^ dimeltiylhydroxy ethyl ammonium chloride 


1 
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FF 


Cafionic ester 


^J5 


TPKFA 


15 


Citric acid 


1 


Ethanoi 


2 


1.2 Propanediol 


8 


MaOHMptopH 


7^ 


DTPMP 


1.2 


Savinase 


0.5 


Terirannyl (300 KNU^ 


0.15 


Boric acd 


15 


Softening day of the bentonite type 


4 


Suspending day SD3 


0.3 


PE1 1200 E7 


1 


HEDP 


0.2 


Balance (Moisture and Miscellaneous) 


100 



Claims 



1 . A fabric care composition comprising a polyamine functional polymer and a crystal growth inhibitor, wherein when 
said crystal growth inhibitor is selected from cartjoxyGc acb. organic diphosphonic acid, and mixtures thereof, the 
crystal growth Inhibitor is present in an amount of less than 1% by weight of the composition. 

2. A conposition according to Claim 1 . wherein said polymer comprises a polyamine bacMsone corresponding to the 
formula: 

^ I 



40 

having a polyamine formula V^^i)WmY„Z or a polyamine bacWwne corresponding to the formula: 

1 

R' I R 

[RiN-Rlirk+t— tN-R]m-[N-R]n-(N-R]k-NR2 



having a polyamine formula V^^k*i)WmY„Y'it2. wherein k Is less than or equal to n, said polyamine backbone has 
a molecular weight greater than 200 daltons, wherein 

i) V units are terminal units having the formula: 



55 
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O 



R'x- 

R'-N-R— or R^N-R— or R^N-R— 
R' R' R" 



iq W units are bacMMne units liaving ttieformila: 

'* — N-R— or — N-R— or — N-R" 

R' R' R' 

20 

iiO Y urats are tiranching units having itie formida: 



R' X 



o 

—N-R— or —N-R— or —N-R" 



and 

iv) Y' units are branch point for a bacWjone or branch ring having the formula: 



R' X- 



-N-R- or -Nt-R- or -N-R— 
R R R 



V) Z units are terminal units having the formula: 

45 

R'X- ^ 

— ^-R' or —N-R' or — N-R' 
R* R- R' 

wherein baci^bone ItnWng R units are selected from the group consisting of C2-Ci2 ali^ene, C4-C12 alke- 
nyiene, C3-C12 hydroxyalkyiene, C4-C12 dihydroxyall<ylene. Cs-Ciz dialkylaryiene. -(R^O)xR^-. - 
55 (R^0),r5{0R^),-. . (CH2CH(OR2)CH2OMR^0)yR\0CH2CH(0R2)CH2)^.. -C(0)(R^),C(0)-. - 

CHgCKOR^CHg-. and mixtures thereof: wherein R' is selected from the group consisting of Cg-Ce alkylene 
and mixtures thereof: is selected from the groip consisting of hydrogea •<R*0)3jB. and mixtures thereof: R** 
is setecled from the group consisting of C1-C12 alkylene. C4-Ci2 alkenylene. Cg-Cia arylalkylene, Cg-Cio 
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arylene. and mixtures thereof ; is selected from the group consisting of Ct-Ci2 alkylene, C3-C12 hydroxy- 
alkytene, C^-C^2 cfihydroxy-aDTlene. Cg-Ctg dalkylarylenG. -C(OK -C(0)NHR6nhC(0)-. - R^(OR>. - 
qO)(R^),C(OK •CH2CH(OH)CH2-. CH2CH(OH)CH20(R^O)yR^OCH2CH(OH)CH2-. and mbdures thereof; R^ 
Is selectBd from the group consisting of C2-C12 alkytene or C6-Ct2 arylene; R* units are selected from the group 
consisting of hydr(^en. Ci-Cjg alkyl. alkenyl. C7-C22 arylalkyl. C2-C22 hydroxyalkyl. -{CHz^COzM. - 

(CH2)qS03M. -CH(CH2C02M)C02M. -{CH^^FO^ItA, •(R'0)xB. -qO)R^ and mixtures thereof; B is selected 
from the group consisting of hydrogen. C-Cg a'^yl. -(CH2)qS03M. -(CH2)pC02M. - 
(CH2)q(CHS03M)CH2S03f^. ^CH2)q-(CHS02M)CH2S03M. iCHzyPO^M. .PO3M. and mixtures thereof; 
is selected from the group cor^isting of Ci-Cie alkyl, 07-0,2 arytalJiyl. CrCy2 alkyl suljstituted ary), C6-O12 
aryl. and mixtures thereof; M is hydrogen or a water soluble cation in sufficient amount to satisfy charge bal- 
ance; X is a water soluble anion; m has the value from 2 to 700; n has the value from 0 to 350; p has the value 
from 1 to6.qhas the value from 0 to 6; r has the value of 0 or 1; w has the value 0 or 1;x has the value from 
1 to 1 00; y has the value from 0 to 100; z has the value 0 orl . 

X A composition according to Clatm 2, wherein R' units of the amino functional polymer are selected from the group 
consisting of hydrogen. C3-C22 hydroxyalkyl. benzyl, Ci-C22 alkyl. -(R^O),B, -C(0)R', -(CH2)pC02 M*. - 
(CH2)qS03 M*, -CH(CH2C02M)C02M and mixtures thereof, preferably R' units are selected from the group con- 
sisting of hydrogen. CrPzg alkyl. - {R^OJ^B. -C(0)R^, and mixtures thereof, more preferably R* units are - (R^O)xB. 

4. A corrposition according to either one of Claim 2 or 3, wherein x has a value lying in the range of from 1 to 20. pref- 
erably from 1 to 10. 

5. A composition according to any one of Claims 1 -4, wherein said polymer is present in an anxjunt of from up to 90% 
by weight, preferably from 0.01% to 50% active by weight more preferably from 0.1% to 20% by weight and most 
preferably from 0.5% to 15% t>y weight of the corrposition. 

6. A composition according to any one of Claims 1 -5. wherein said crystal growth inhibitor is selected from carbaxylic 
compounds, organic monophosphoitic acid, organic diphosphonic adds, and mixtures thereof; preferably is an 
organic dphosphonk: add. 

7. A composition according to Claim 6. wherein said organo monophosphonic acid is 2-phosphonobutane-1 .2.4-tri- 
cartsoxylic acid. 

8. A composition according to Claim 6. wherein sakl organic diphosphonic oonpound is hydroxy -ethane 1 . 1 diphos- 
phonic ackJ. 

9. A conposition according to any one of Qaims 1 -7, wherein said crystal growth inhik)itor is present in an amount of 
from 0.005% to 0.50%, preferably from 0.1% to 0.2% by weiflht of the composition. 

10. A conpositk)n according to any one of Claims 1-9. vtrherein said conpositton further comprises a febrvo softener. 

11. A compositton according to Claim 10. wherein sakl softener is a cationic fabric softener, preferably selected from 




X' 



(1) 



or the formula: 
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5 



N 




(oy^— CH — o^t 



— Q — 



X 



m 



" (2) 



to 



wherein Q is a caitonyl urdt having the formula: 



76 




each R unit is independently hydrogen. C-Ce alkyl. CyC^ hydioxyalkyl. and mixtures thereof, preferably 
methyl or hydroxy alkyl; 

each unit is independently linear or branched vCga alkyl. Gnear or branched Ci , -C22 alkenyl, and na- 
tures thereof, 

R^ is hydrogen. C1-C4 alkyl. C,-C4 hydroxyalkyi, and mixtures thereof; 
X is an anion which is compatible with fabric softener; 
the index m is from 1 to 4, preferably 2; 
the index n Is from 1 to 4. preferably 2. 

1 2. A composition according to any one of Claims 1-11, wherein said conposition further comprises a dye fixing agent. 

1 3. A composition according to any one of Qaims 1-12. wherein said composition is in Rqud form. 

14. Use of a crystal growth inhibitor to stabilise compositions comprising amino-fuhdionai polymer. 

1 5. A method for providing care to the color fabrics which comprises the steps of contacting the fabrics with a conpo- 
sition according to any one of Claims 1-13. 



40 



45 



SO 
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